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HOW TO SIGNAL A SHOPPER’S ATTENTION! 


Let Ptizer Vitamin C Add New Sales Appeal to Your Canned Fruit Juice Blends 


@ Today, fruit juice blends with “something extra” make a shop- 
per stop—and buy. 

The words “Vitamin C Fortified” have just this kind of selling 
power...they offer a busy housewife a built-in reason for choos- 
ing your brand. And this attention-getting, sales-producing feature 
will cost you just a fraction of a cent per unit. It’s truly a low-cost 
way to keep sales up high. 

Pfizer, a leading producer of vitamins for 20 years, offers you 
Vitamin C (ascorbic acid) in the most convenient, easy-to-handle 


forms. In addition to vitamin fortification, Pfizer Ascorbic 
Acid can also provide an important safeguard for your 
beverages against color and flavor fading that result 
from oxidation during shelf life. For full details about 
Pfizer Vitamin C write to: 

CHAS. PFIZER & CO., INC. 


Chemical Sales Division 
630 Fiushing Ave., B'kiyn 6, N.Y. 


Branch Offices: Chicago, Iil.; 
San Francisco, Calif.; Vernon, 
Calif.; Atlanta, Ga.; Dallas, Texas 


Pioneer in the 
Manufacture of Vitamins 
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We Control Everything 


(everything but nature) 


To Bring You 
The Best in Spices 


There’s more to this story of quality 
control and how it gives you the best 
flavor in spices. The Griffith man 
will tell you about it next time he 
calls. 


Our control starts with laboratory evalua- 


tion of a sample of the spice under con- 
sideration. It must measure up to Griffith’s 
standard in both chemical and organoleptic 


evaluations. 


When the shipment of spice arrives, we 
repeat the evaluation procedure to compare 


it with the sample. 


In storage, the freshness and quality is pro- 
tected by regulation of light, humidity and 
temperature. 


And grinding is laboratory controlled. The 
meshes are checked. A “balance” is run—to 
be sure that spices are being ground to the 


desired meshes without loss of flavoring. 


Last stage of control is packaging. Accord- 
ing to the customer’s wish: “Bulk,” in fiber 
drums. Or, sealed in cellophane within a 
batch-size (unit) bag— packed in a fiber 


shipping drum. 


CHICAGO 9, 1415 W. 37th St. 
NEWARK 12, 37 Empire St. 
LOS ANGELES 58, 4900 Gifford Ave. 


The Best in Spice to go with the Best in Cures ea 
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proof 
the pudding 
is in the eating’ 


“Don Quixote,” the satirical masterpiece 
written by Cervantes in the 16th Century, 
contains many gems that are familiar 
proverbs today. 


e Prove to yourself the top quality flavor and the unbelievably 
long shelf-life gained by using 


Sealva 


superior quality flavors hermetically sealed in dry powdered 
form for all dry packaged foods. Test them for yourself. We’ll 
send you samples, quotations and full technical data. 


yan Ameringen-Haebler, Inc lva 
521 West 57th Street New 19, New 


CHICAGO LOS ANGELES TORONTO PARIS 
Plants— Elizabeth and Union Beach, N. J.— Paris 
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*Among the North American Indians, lean meat, 
dried and pounded fine, packed in sacks of hide. 


* PEMMICAN 
KEPT FOR MONTHS 
IN THE SUN 
But Tasted Like 
Baked Leather 


Long before Columbus first put foot upon the 

New World . . . the North American Indians 
were preserving meat by a basic process of dehydration. They called their product pemmican 
... and while it served the purpose of light weight and long shelf life, its miserable taste 
discouraged even hardened explorers. Today, dehydration as a preservative method is finding 
important new uses, and industry, spurred by successes of the Army Quartermaster Corps, is 
going all out in the development of dehydrated soups, sauces, gravies, dressings and even 
entire meals such as meat and noodles, chili con carne and chicken-a-la-king. Working hand in 
hand with the food technologist is the flavor chemist. It is his job to see that the convenience 
advantages of dehydrated products are not nullified by poor or insipid taste appeal. The D&O 
Dry Materials Division has put intensive research effort into the development of DOLCO- 
SEAL (spray dried) flavors and seasonings whose locked in flavor properties meet the special 
requirements for modern dehydrated food products. Let DOLCOSEAL (spray dried) flavors 


help you give your customer for dehydrated products pleasure ... not pemmican! 


‘ally for You Our 159th Year of Service 
a DODGE & OLCOTT, INC. A 
ESTABLISHED 1798 


180 Varick St., New York 14, N. Y. 
Sales Offices in Principal Cities 


Essential Oils Aromatic Chemicals 
Perfume Bases Flavor Bases Dry Soluble Seasonings 
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IN THIS ISSUE— 


THE TECHNICAL ARTICLES IN BRIEF 


Evaluation Factors to consider in formulat- 
ing microbiological standards for foods 


Microbiological standards for foods. II. What may micro- 
biological standards mean? F. S. Thatcher. 


Degree of public health hazard, significance of specific 
microbial counts, practicality, economies, validity of opin 
ions as to harmfulness, problems of enforcement, scope of 
application—these and other considerations in setting up 
microbiological standards are evaluated and discussed by 
a scientist of the Canadian Food and Drug Directorate. 
(See page 117). 


Testing Sanitary conditions; shelf-lif 

of dressed poultry 
Studies on micrebiological mehtods for predicting shelf- 
life of dressed poultry. W. L. Mallmann, Lawrence Daw- 
son, Barnet Sultzer and Herbert Wright. 


A color test dependent upon the reduction of a nutrient 
medium was used. The medium was designed to allow 
rapid growth of psychrophilie bacteria but to suppress 
the growth of mesophilic bacteria. The medium was ineu- 
bated at 20° C. for a maximum period of 48 hours. The 
test was designed for plant use so that the need of better 
handling and sanitation ean be determined in 24 to 48 
hours after processing of the poultry. (See page 122). 


Statistics 
Applied to formation of quality scales 


Statistical construction of objective quality scales. Mac- 
Goodwin Tarver and Anna May Schenck. 


Formation of quality seales when physical characteristics 
are measurable is relatively simple. By use of the method 
of least squares, the regression line relating the physical 
measurement to a subjective quality scale may be drawn 
and variation of rating or scoring panels may be esti- 
mated. Some quantities or properties of a complex 
physical nature, such as taste, odor, wholeness, firmness, 
product breakdown, ete., are not easily measured and 
formation of quality seales then becomes more difficult. 
However, by the use of least squares, the relationship 
between a degrade rating and a subjective quality rating 
may be determined. The variation in the scoring or rating 
panel may also be estimated. Numerical weights may be 
attached to total acceptability either by multiple re- 
gression techniques, by the reciprocal of the variance, or 
by the slopes of the individual regression lines. It is 
also possible by using either the geometrie or the har 
monie mean in scoring systems to produce an automatic 
zero total seore if any one of the faults in the total seor« 
is zero. The statistical construction of various objective 
quality seales is outlined in this paper and illustrated by 
representative data. (See page 127). 


Antibiotics Sockeye salmon 
The potential application of antibiotics in the salmon 
canning industry. II. Chemical and bacteriological evalu- 
ations. J. A. Stern, H. L. Liebman, G. Kudo, J. Chapel, 
R. A. Olsen, L. Farber and M. Grennan. 


Under the conditions of this investigation, oxytetracyeline 
and chlortetracycline retarded the spoilage of sockeye 
salmon. The overall storage life appeared to be extended 
by a factor of approximating 1.5 over the cases where 
no antibiotics were used. Extension of storage time was 
dependent on temperature. At the high storage temper- 
atures (65 + 5° F.), the absolute time of extension was 
relatively small, while at 32° F., the absolute time of 
extension was considerable. Chemical and organoleptic 
examinations substantiated the above conclusions. Re- 
sults of the bacterial examination were inconclusive, prob- 
ably due to the fact that the samples were stored at 
freezing temperatures prior to examination. Assays for 
residual antibiotie activity in the canned product were 


negative. (See page 132). 


Waste control Stream pollution 
The role of state sanitary commissions in waste control. 
F. B. Milligan. 


Reasons for pollution control are given; namely, to pro- 
tect water resources for industrial and agricultural use 
as well as for domestic supplies and recreation. Polluting 
effects of industrial and agricultural wastes are described, 
ineluding: acids and toxie metal salts from metallurgical 
plants; taste- and odor-produe ng phenols from by-prod- 
ucts coke plants, inert material from colleries, sand 
washeries, and above all, soil erosion ineluding that from 
farms, which may blanket stream beds and smother 
aquatic life; radio-active wastes from nuclear reactors 
and from some users of radio-isotopes; oil and other 
objectionable material from petroleum refineries; deeay- 
able substances from food-processing establishments such 
as canneries, abattoirs, and milk plants, and from pulp 
and paper mills, tanneries, textile mills, and from almost 
all other water-using industries. Development of laws 
for the control of stream pollution is presented, with 
Pennsylvania used as an example. State commissions for 
control of wastes with respect to water pollution, their 
functions and operation, are discussed. The Pennsylvania 


March Cover. The technologies of brewing, baking, 
sun-drying, and many others were practiced and 
advanced by the ancients. Shown on the March 
cover, courtesy of the Oriental Institute, University 
of Chieago, are Egyptian bakers, brewers, meat- 
cutters, and cooks busily providing food and drink 
for the journey into the other-world of a departed 
high official of ancient Egypt. 
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NON-SEPARATING TYPE 
Powdered Certified Colors 


100% BASIC COLOR BLENDS 
that dissolve as a single color 


GELATINE DESSERTS 
DRY DRINK POWDERS 
and other types 
DESSERTS and PUDDINGS 


STOCK SHADES 
ATLENE Butterscotch Brown 


ATLENE Cacaec Brown 
(Chocolate Shade) 


ATLENE Grape Shade 

ATLENE Lime Shade 

ATLENE Lemon & Lime Shade 
ATLENE Raspberry Shade 
ATLENE Root Beer Shade 


ATLENE Medium Yellow 
(Egg Shade) 


abo 


“Custom Made” shades to 
suit the individual needs. 


FOac RED 
CERTIFIED 
(184 AMARANTH! 


ATLAS CERTIFIED COLORS 
(Powdered) 


Industay's Glandard 


Years 


BASIC COLORS 


HERCULES 100% 
BASIC COLOR BLENDS 


SECONDARY SHADES 


many “Custom Made” blends 


to meet individual requirements. 


abe 


SELF-MEASURING 
COLOR CUBES 


PASTE COLORS 
LIQUID COLORS 
P.G. COLORS 


for Summer Coatings and Fillings 


CERTIFIED COLOR GRANULES 
Non-Dusting Type 


FLOLENE Color Granules dissolve 
readily and with minimum dusting. 
Thus the possibility of contaminating 
other products is lessened. 


Available in the Following 
BASIC COLORS 


FD&C RED #1 
FD&C RED #2 
FD&C RED #3 
FD&C RED 
YELLOW 
FD&C YELLOW 
FD&C 

FD&C 


All other Basic Colors 
manufactured in powdered form. 


FIRST PRODUCERS or CERTIFIED COLORS 
H. MOHNIGTAMM & COMPANY Enc. 
ESTASLISHED 1851 


89 PARK PLACE. NEW YORK 7: 11-13 E. ILLINOIS ST., CHICAGO 11 + 2632 E. 54 ST.. HUNTINGTON PK.. CALIF. 
BRANCHES IN OTHER PRINCIPAL CITIES OF THE U.S.A. AND THROUGHOUT THE WORLD 


S OLORS 
FOR EVERY PURPOSE 
NEW YORK. CHICAGO. NEW YORK. CHICAGO. | 
@4 AMARANTH) ¥ {184 AMARANTH! 2} 
PERCENT PURE OVE be, | ¥ peRcen? PuRE DYE 
Lot NO. E288 | NET WEIGHT 1 POUND 
‘ NET WEIGHT | POUND | 
CM CM 
| | 
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Sanitary Water Board’s policies and program, again as 
an illustration, are explained. Industry action committees 
have cooperated with the Pennsylvania Board from the 
outset, (See page 137). 


Dill pickles 


The effect of sucrose and type of spicing on the quality 
of processed dill pickles. Rose Marie Pangborn, Reese 
H. Vaughn, and G. K. York, IT. 


Flavor im proveme nt 


A trained taste panel observed two main flavor defeets in 
commercially processed dill pickles; high apparent acidity 
(acetic acid) and unbalanced spicing as indieated by 
harsh flavors. Consequently, processed dill pickles were 
packed with two spicings; genuine and spice oils, and at 
three sugar levels; 1.0, 1.5, and 2.09% sucrose by weight. 
The addition of 2.00% sugar improved the pickle flavor 
quality significantly over the controls by counteracting 
the apparent over-acidity and by enhaneing the spicing 
flavors. High salt levels (4.21 and 5.03% NaCl) upset 
the balance between acid, sugar, salt, and spicing in two 
of the samples. More salt was found to be present in 
the brine than in the whole pickle. Pickles containing 
genuine spicing were considered superior in flavor to 
those containing spice oils. Color, texture, volatile and 
fixed acidity, and pH were unaffected by the addition 
of sucrose or by the type of spicing. (See page 144). 


A ntibiotics, chlorine Fresh fryers 


Effect of certain bacterial inhibitors on shelf-life of fresh 
fryers. R. J. MeVicker, L. E. Dawson, W. L. Mallmann, 
Sue Walters, and Evelyn Jones. 


An evaluation of the effects on acceptable fryer shelf-life 
of chlorine and the antibiotics, chlortetracyeline and 
oxytetraeyeline was made, Data from two replicate 
studies were analyzed and presented. Shelf-life was de- 
termined by a combination of bacterial counts, raw odor 
evaluations and cooked flavor. Fryers cooled in ice water 
containing 10 p.p.m. chlortetraeyeline had lower bacterial 
counts and a longer shelf-life, as evaluated by raw odors 
and cooked flavor, than did those cooled in ice water, 
ice water plus chlorine and ice water plus oxytetracyeline. 
Cooked flavor differences were less noticeable. Odor and 
flavor scores of the chlortetracyeline treated birds were 
lower than controls during the first 4 days after process- 
ing, but were higher during the final week of evaluation. 
Oxytetracyeline and chlorine, in these two trials, were 
both less effective than chlortetracyeline in extending 
shelf-life of fryers. (See page 147). 


Chromatographic analysis 
Sugars im sweet potatoes 


The effects of curing, storage and dehydration on the 
mono- and disaccharides of the sweet potato. M. (i. 


Lambou. 


Chromatographic investigations are reported on the 
sugars in selected samples of raw sweet potatoes and their 
diced dehydrated counterparts—representing freshly har 
vested, eured, and 60° F. stored stoek. Total sugars 
extracted from the raw roots contained a major per 


centage of sucrose ranging from 75% after euring to 


FOOD TECHNOLOGY, 
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66% at the end of 6 months of storage. With respect to 
the ranges for glucose (7-11) and fructose (6-11%) 


the higher values were found in the stored stock. A smalt 
quantity of maltose (2.7-4.0%) was found, possibly an 
artifact. A trace of inositol observed in the freshly 


harvested sweet potatoes increased to a maximum after 
one month of storage and then decreased. In the de- 
hydrated products made from the same raw stock, maltose 
made up 51 to 60° of the total sugars; sucrose 23 to 
32% and glucose, fructose and inositol] smaller propor- 
tions (2.6-5.8%, 2.2-4.5% and 0.78-6.6% respectively). 
The quantities varied with the condition of the raw 
material used. The findings, in general, confirmed those 


of earlier workers. (See page 150). 


Radiation pre sel ration Fresh apple juice 
Effects of gamma irradiation on the chemical and micro- 
bial composition of fresh apple juice.’ K. A. Asselbergs, 
W. E. Ferguson, and K. F. MacQueen. 


Irradiation of apple juice at 621,000 r or lower does not 
produce sterile juice. After irradiation at 621,000 r in 
the presence of sodium sorbate (0.050) and ascorbic 
acid (75 mg./100 ml.), the juices can be kept at room 
temperature for thirteen days without the development 
of micro-organisms. However, alterations in flavor, vis- 
cosity and color seriously reduce the quality and aeccept- 


ability of the juice. (See page 156 


Packaging Prepackaged meat 


Factors affecting quality of prepackaged meat. III. Chem- 
ical tests associated with organoleptic quality factors 
other than color. H. Broumond, C. Olin Ball, and Eliza- 
beth F. Stier. 


Free amino nitrogen, free acid of lean samples, peroxide 
value, free fatty acid and iodine value of fat samples 
were determined. A significant negative correlation be- 
tween free fatty acid and flavor of fat samples was 
observed. Using the results of chemical analyses, per- 
formanees of various films for packaging fresh meat were 
evaluated. (See page 159). 


Brown img Dehydrated carrots 


Carotenoid stability in stored dehydrated carrots. (i. 
Mackinney, A. Lukton, and Leona Greenbaum. 


Data are presented which show that in the absence of 
molecular oxygen, the carotenoids of dehydrated carrots 
and f-carotene in a glucose-glycine synthetic mixture 
are unaffected by severe browning. (See page 164). 


Measurement, color Conversion procedures 


Procedures for conversion of color data from one system 
to another. Paul Esau. 


Conversion of color values from Maerz and Paul to the 
Munsell system is simplified by means of a table, com- 
plete with instructions. Procedure for converting Mun- 
sell values to the C.I.E, system is also given. (See page 


167). 
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Of Professional Interest 


Food Additives—The Case for the Ad Hoc 


Scientific Advisory Committee 


As Related to Pending Federal Legislation 


Is view of the expected resump- 
tion of Congressional Hearings and debate on legis- 
lative proposals on food additives, the IF'T’s Com- 
mittee on Food Additives, which met in Washington 
December 13, 1957, felt it would be of interest to 
present to the IFT membership some of the individual 
views on specific features of the Bills now pending 
in the present 85th Congress. 

Dr. B. L. Oser, Director, Food and Drug Research 
Laboratories, New York City, and a member of IFT’s 
Committee on Food Additives, has stated the case 
favoring the Ad Hoe Scientific Advisory Committee, 
in a communication as it appears below. This letter 
was sent to the former Chairman of the House Inter- 
state and Foreign Committee, the late Honorable J. 
Perey Priest. It is published on pages 242-244 of the 
Official Record of Hearings on Chemical Additives 
in Food as published for the use of the Congressional 
Committee named above. 


Foop ResearcH LABorAToRIES, INC. 
Long Island City, N.Y. 


Representative J. P. Priest, Chairman, 
Chairman, Subcommittee on Health and Science, 
House Committee on Interstate and Foreign 
Commerce, House Office Building, Washington, 
D.C. 


Dear Sir: By way of identification I may say that 
for the past 30 years I have been connected with the 
Food Research Laboratories, Ine., an independent 
consulting and research organization, since 1934 as 
director. My training and experience has crossed the 
lines of food technology, nutrition, and toxicology, 
and so I have inevitably been drawn close to many of 
the problems associated with food additives now 
before your subcommittee. 1 have written and spoken 
much on the subject before both scientific and legal 
audiences as the enclosed reprints will attest. I am 
also a member of several association committees in- 
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cluding the National Research Couneil’s subcommit- 
tee on food technology of the food protection com- 
mittee. However the present comments are offered 
in my individual capacity, not as a representative of 
any clients, associations, or committees on which | 
hold membership. 


It was my privilege to listen to the hearings you so 
ably conducted on January 31 to February 3 and on 
February 14. I was struck by the fact that while 
much was made of the complexity of the scientific 
issues involved, no representatives of the Nationa! 
Research Council, the American Public Health <As- 
sociation, nor indeed of any scientific organizations 
(aside from the Food and Drug Administration) pre- 
sented testimony. This may have been unnecessary 
but it seemed to me, perhaps in retrospect, that at 
least one of the controversial subjects might have 
benefited from a scientist’s viewpoint, viz., the ques- 
tion of procedure for review of an adverse administra- 
tive ruling on safety. 


This may be a case of a scientist stepping in where 
lawyers fear to tread but for whatever it may be 
worth to your committee in its deliberations I should 
like to offer the following comments which, ‘if you 
wish, may be entered into the record. 

Tremendous gains have been effected in the wide- 
spread acceptance by industry of the principle of 
mandatory pretesting and in the Food and Drug 
Administration’s apparent acquiescence to liberaliz- 
ing the law by virtual abandonment of the per se 
doctrine, both of which provisions are contained in 
the Priest-O’Hara bill (H.R. 8271 and 8275). Adop- 
tion of even a modified grandfather clause’’ is like- 
wise a great forward step. However the crucial ques- 
tion which, according to observers, bids fair to hold 
up this new legislation, is the matter of court review 
of administrative decisions as to the adequacy of 
safety evaluations. 

There seems ‘to be agreement on all sides that this 
is a complex scientific question which some argue that 
scientists alone can ‘‘settle,’’ others that the issues 
can be decided by lay courts before which experts 
would establish their qualifications and be subjected 
to cross examination as in patent cases. Cogent argu- 


| 
| 


i= 


i When you put fl 
on your label 
a lot more peor 
will reach 


for YOUR diet p 


People on diets—and about | 


out of every two persons is in 


market—just naturally prefer 
wholly natural sweetness 
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“sweetened with Sucaryl” have a 
decided competitive advantage. 

The Sucaryl name can be work- 
ing for you right now—on your 
labels, in your advertising, wher- 
ever you promote your diet line. 

For complete information about 
Sucaryl and its usefulness to you, 
send for a copy of our booklet, 
“Making the Most of the Dietetic 
Market with Sucaryl.” Address 
Chemical Sales Division, Abbott 
Laboratories, North Chicago, Ill. 


aryl—Non Caloric Sweetener, Abbott 


On request, we will also send you 
a sufficient supply of Sucaryl for 


your own test purposes. 


Please Send Booklet “MAKING THE MOST OF THE 
DIETETIC MARKET WITH SUCARYL" 


To: 
NAME: 


(Please print) 


FIRM NAME: 


ADDRESS: 


CITY: STATE: 


YOUR TITLE: 
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Here's Sucaryl’s current ‘‘ad-of-the-month”’ 


97 calories 


if you use Sucaryl 


193 calories 


if you sweeten with sugar 


Nou cant taste the difference, but... 


Sucaryl makes it lots easier to cut down calories 


CHERRY BAVARIAN CREAM 
1 tbsp. lemon juice 
Y% c. nonfat dry milk 


2 1-Ib. cans red sour cherries 

1 envelope unflavored gelatin 

2 tsp. Sucaryl solution solids 

Y tsp. salt Y c. ice water 

Drain liquid from cherries, saving % c. Soften gelatin in 
Y% c. liquid; add Sucaryl, dissolve over hot water. Chop 
cherries; add remaining “% c. liquid, salt, lemon juice. Add 
gelatin and mix well. Chill until mixture begins to thicken, 
combine dry milk solids and ice water; beat to texture of 
whipped cream. Fold into gelatin. Pour into lightly oiled 
3-cup mold. Chill. Serves 6. 
FREE— Our new cookbook, “‘Calorie-saving Recipes with 
Sucaryl,” including dozens of new kitchen-tested ideas for 
desserts, beverages, sauces, dressings. . . 50 wonderful rec- 
ipes in all! Get your free copy at your drugstore. 


Sucaryl simply says you don’t have 
to trim portions to trim calories. No 
compromising your taste, either . . . 
any dish sweetened with calorie-free 
Sucaryl tastes just like its sugar- 
sweetened twin. 


You use Sucaryl practically any- 
where you would sugar. In tablet 
form, to sweeten your coffee, tea or 
any other drink. Solution, for fruits 
and cereals, for cooking and baking. 


Sucaryl, of course, is for anyone 
sensibly counting calories, and for 
those who for any other reason 
can’t use sugar. Low salt diets call 
for Sucaryl Calcium. Abbott Labora- 
tories, North Chicago, Ill. 


and Montreal, Canada. Obbott 


Non-caloric Sweetener — At Your Drugstore 
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FOOD TECHNOLOGY, 


ments were advanced by Judge Biggs for the ju- 
diciary and Mr. Goodrich for the Food and Drug 
Administration against de novo trial of these scientific 
questions. Nevertheless an appellate procedure which 
makes the Secretary’s unilateral findings of fact (if 
supported by substantial evidence) binding upon the 
court of appeals, would seem to vest too much judicial 
authority in the Administrator’s office. 

Ilence | would like to present the case for inter- 
posing the option of scientific review of an Adminis- 
trator’s adverse decision before proceeding with ju- 
dicial review, in other words, to advocate fulier con- 
sideration of the provision for the ad hoe advisory 
committee contained in Dr. Miller’s bill (H.R. 8748) 
or, preferably as described in the recently enacted 
section 408 of the Food, Drug, and Cosmetic Act. 

(L should mention that I was among those who 
urged this new departure in administrative procedure 
long before its adoption and have also had personal 
experience with its operation in the only ease where 
it has thus far been invoked. ) 


Arguments for the Ad Hoe Advisory Committec of 
Scientific Experts 


1. The ad hoe committee procedure makes available 
the opinion of the Nation’s top-flight experts on any 
particular scientific question, no matter how special- 
ized it may be. Their impartiality is assured by the 
manner of their selection (i.e. from a panel chosen 
by the National Academy of Science) and by the 
public responsibility they assume. Objectivity is fur- 
ther assured by the fact that their views are exposed 
to the judgment of their scientific peers. Sitting as a 
kind of scientific supreme court, committee members 
as a group abandon prejudices or partisan attitudes 
if perchance such might have existed. 

2. The FDA, we are given to understand, even now 
consults such experts in arriving at its opinion on 
difficult or controversial questions. However, these 
experts usually are anonymous, the approach is en- 
tirely one sided, and their views do not become a 
matter of record. 

3. The advisory committee does not supersede the 
authority of the Administrator nor does it relieve 
him of his ultimate responsibility. It merely provides 
the petitioner with the opportunity to lay his case 
before an independent jury of scientific experts whose 
report and recommendations become part of the ree- 
ord for use in the event of appeal to the court. 

4. Unlike judicial bodies, however, advisory com- 
mittees, having been selected on the basis of their 
thorough knowledge and understanding of the scien- 
tifie or technological issues involved, are able readily 
to sift the wheat from the chaff in the evidence ad- 
vanced for safety and hence expedite cases which 
might take many months to resolve in the courts. I 
respectfully submit that a group of scientists is better 
able to understand and assess technical data and to 
judge the credibility of scientific witnesses than are 
juries of laymen or even judges, however distin 
guished they may be in their juristic capacity. 
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5. Some of the questions the Food and Drug Ad- 
ministration is being called upon to decide are ex- 
tremely difficult and involve judgments which may 
in the future have to be reversed. It is inevitable 
that under such circumstances extreme conservatism 
has to be observed. But if the Administrator in 
arriving at his decisions is able to take into account 
the publicly expressed view of a body of eminent 
experts, he would have greater moral support for 
such ‘‘ealeulated risks’’ as his decisions might entail. 
He would be less subject to embarrassment in the 
eyes of the public in the event of a future reversal 
of policy, as in the cases of agenized flour, coumarin, 
and certified food colors. 


6. It has been said that the scientific questions are 
not too technical for the courts to handle. With this 
I would take issue. The problems are not, as one 
witness suggested, concerned with label representa- 
tions or ‘‘honesty and fair dealing’’ where consumer 
reactions are involved. They deal rather with physi- 
ological responses of experimental animals, transla- 
tion of effects from one species to another, inter- 
mediary metabolism, interpretation of biochemical 
analyses or pathological slides, and the like. They are 
difficult even for specialists to resolve. In lawsuits 


RICH NATURAL COLORING ... 
TWiITCHELL’S 
POWDERED 


CARAMEL 
COLOR 


Twitchell’s Caramel 


Color imparts a rich color 
to food products ranging from a light 


tan to dark brown. Leading food processors 


use this natural color. It is made entirely from 
dextrose, under controlled conditions. 


TYPICAL USES 


* Powdered Desserts * Dehydrated Soups 
* Dry Cake Mixes * Bouillon Powders 


* Powdered Coffee and other beverages 
Powdered Gravy Seasonings 


TWITCHELL co. 


MONT & HADDON AVES. CAMDEN 4, 


N 
: 
Write 
: | for 
Sample! 
ll 


Protected from beginning 
to end... thanks to 


Any fat-containing food 

product is better protected 
against rancidity from 

the time you make it until your 
consumers eat it because Sustane 
BHA has the greatest carry-through 
of any antioxidant. 


Cooking, baking, deep frying... 
no matter what your processing 
method, Sustane BHA-protected 
shortening insures just-made 
flavor to your finished food 
product or prepared mixes 

far longer. 


Because Sustane BHA is 
thermally stable and does 

not react with carbohydrates, 

it protects fats against rancidity 
after mixing with other product 
ingredients and after processing, 
even at high temperatures. 


Suistane antioxidants come in 
several convenient, economical 
forms for maximum time, labor 
and money savings. We will be 
glad to recommend the Sustane 
formula best suited to your 


product. 


New and Exclusive! 
Sustane BHA is the only 
antioxidant that comes 

to you in the vacuum-sealed, 
tamper- and weather-proof, 
bright yellow can. 


PRODUCTS COMPANY 


. 30 Algonquin Road, Des Plaines, Illinois, U.S.A. 


it is the opinion of the expert, his interpretation of 
the facts that the court accept or reject, rather than 
the observations upon which they are based. Is this 
not the very reason that the judiciary is bound by 
an Administrator’s ‘‘findings as to the facts’’? 


7. Whereas the Administrator would neither evade 
nor avoid his ultimate responsibility, cumulative ex- 
perience with ad hoe advisory committees would pro- 
vide him with invaluable guidance in the discharge 
of his obligation of making safety evaluations. The 
stature of the membership of such committees would 
help make decisions more palatable to the regulated 
industries. 

8. Recourse to ad hoc advisory committees would 
in practice almost eliminate the need for court review 
for the following reasons : 

(a) In the first instance most manufacturers 
acquiesce in the opinions of the Food and Drug 
Administration for reasons of policy and expedi 
ence, 

(b) Referral to an advisory committee would 
entail considerable expenditure of cost and effort 
with little @ priort expectation of having the Ad- 
ministrator reverse himself. 

(c) If the committee were to sustain the Ad- 
ministrator, the petitioner would be unlikely to 
gain much by going to court. 


(d) If the committee took an opposite view from 
the Administrator, the latter could reverse himself 
in which case there would be no occasion for appeal! 
to the court. 


(e) Only if the Administrator held steadfast to 
his original opinion, despite the committee’s recom- 
mendation to the contrary, would a petitioner have 
to consider the advisability of further appeal. 


9. It has been argued privately that the Secretary 
could ‘‘stack’’ an advisory committee by selecting 
from the panel offered by the National Academy of 
Science experts believed to favor the views of the 
Food and Drug Administration. Its regard for the 
opinion of the scientific world, which the Food and 
Drug Administration respects and esteems, as well as 
for public opinion would militate against such prac- 
tice. In fact I personally believe it is more reasonable 
to expect that the Food and Drug Administration 
would lean in the opposite direction. 


10. Finally it may be pertinent to suggest that 
some of our outstanding scientists are repelled by the 
inquisitional atmosphere of a courtroom and find it 
an objectional arena in which to wage scientific 
battles. I feel sure that more and better scientists 
would be willing to offer themselves as experts if their 
deliberations were conducted on a more scientific 
plane around the table. It would be in the public 
interest to make available the greatest possible num- 
ber of our best qualified specialists to help resolve 
these thorny scientific questions. 


Respectfully submitted. 


Bernarp L. Oser, Ph.D., 
Director, Food Research Laboratories, Inc. 
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For emulsifiers with better “Leak Control” 


Better “leak control” in margarine highlights another 
of the many uses of mono- and di-glyceride emulsifiers 
made from edible oils and Glycerine. 

It is difficult to sit down to a meal that doesn’t utilize 
Glycerine in some shape or form. 

As a humectant, Glycerine maintains freshness in 
foodstuffs. As a sweetener, it sharpens taste and palata- 


bility. And as a solvent and blending agent, it assures 


Properties 
HYGROSCOPICITY + STABILITY 


SOLVENT POWER «+ VISCOSITY 
NONVOLATILITY NONTOXICITY 


TASTE *« COMBINING WEIGHT 


GLYCERINE PRODUCERS’ ASSOCIATION 


uniform flavor during long shelf life. 
Glycerine itself has food value providing energy 
much the same as conventional sugars and fats. 
Glycerine’s usefulness continues to grow. Stable in 
price, dependable in supply, Glycerine offers an unique 
balance of properties. We'd like to send you our 18-page 
booklet: “Glycerine Properties and Uses.” Address 


your request to the Glycerine Producers’ Association. 


Applications 
HUMECTANT CARRIER 


SOLVENT + LUBRICANT 
SOFTENER EMOLLIENT 


ANTI-FREEZE « ALKYD BASE 


295 MADISON AVENUE, NEW YORK 17, N. Y. 
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Here's the Best Clean- 
ing Method Yet Devised! 


KLENZADE 


PIPELINE and BULK TANK CLEANERS 


Chlorinated 


yor ALKALINE CLEANER 


PL-3 
We Onganie 
CLEANER 


First in the bulk tank and pipeline milker field, Kienzade 
now offers a still further improved Alternate Cleaning 
System with the remarkable new Klenzade PL-190 Chlor- 
inated Alkaline Cleaner. For sparkling clean lines and 
tanks — free of milkstone, streaks, and film — stock and 
recommended Klenzade PL-190 and PL-3 to your pro- 
ducers . . . high quality cleaners for low count milk. 


KLENZADE PRODUCTS, INC., BELOIT, WIS. 


You Can 
Rely On 
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The 1958 “Careers in 
Food Technology Day” 


Bill Klinker 


Purdue University 
Lafayette, Indiana 


Tux 1958 ** CAREERS IN FOOD TECH- 
NOLOGY DAY’’ of the Indiana Section of the Institute 
of Food Technologists is history. A noteworthy 
achievement was a doubling in the number of schools 
represented. Students, counsellors and members from 
as far north as Lafayette, Eaton, and Portland which 
are about 60 miles north of Indianapolis and as far 
south as Jeffersonville, which is on the Ohio river, 
journeyed to Indianapolis to hear representatives of 
education and industry describe the interesting and 
challenging profession of food technology. Indian- 
apolis, the host city, and nearby communities were 
well represented at the meeting. 

State chairman, Seb Davin, gave a short welcoming 
address. 


A BRIGHT FUTURE FOR FOOD TECHNOLOGISTS 


Dr. Gale Ammerman led off the parade of noted 
guest speakers. Although he did not neglect the 
economic advantages of receiving a college education, 
the far more important fact that an interesting, chal- 
lenging, and rewarding employment were desirable 
goals of the individual was emphasized. It was pointed 
out that the goal of education is to produce a whole, 
well developed man who will be more than a tool of 
society, but a vital contributor to it. 

Dr. Ammerman reviewed the size of the industry 
and the variety of positions open to those interested 
in the profession. He presented facts to show that our 
population and our need for food is growing. He 
indicated that an education for a career in the food 
industry is not an easy way to a Bachelor’s Degree. 
He believes that the future is bright in food tech- 
nology for the student who is willing to dig in and 
get a good background in the sciences which are the 
fundamentals of the profession. 

Mr. Ray Wakefield, Director of Research and Qual- 
ity Control, Gerber Products Company, illustrated 
how science is applicable to food processing by re- 
viewing his years with the Gerber Company. 

In the more than twenty-five years that Mr. Wake- 
field has worked for Gerber’s the growth of the 
company has been rapid and with each new endeavor 
a new challenge. He pointed out that his first job 
with the company was to sell them on the value of 
his services. The development of more and more new 
products demanded a broad knowledge of the sciences 
and engineering. 
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at long last... 
an IMITATION RASPBERRY 
with right-off-the-bush flavor! 


GIVAUDAN’S NEW IMITATION RASPBERRY FLAVOR 
is an achievement long desired throughout 
the flavor-using industries. 


Developed with painstaking care through many years of 
research, it duplicates with all of its fugitive and delicate 
nuances the rich flavor of the ripe raspberry as it comes 
fresh from the bush! 


This new Givaudan development provides you with an | 
opportunity to enhance—with true economy —the appeal of 

your raspberry-flavored products. Its high concentration and 

proved stability make it ideal for virtually every type of 

product in which raspberry is a popular flavor. 


We invite your inquiries. fy 
; Raspberry 
| 
Inc. 
330 West 42nd Street, New York 36, N. Y. ae. Y 


Branches: Philadelphia + Boston + Cincinnati + Detroit 
Chicago + Atlanta + Seattle + Los Angeles + Toronto 
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He pointed out the three criteria he believed 
important to be a success in the food industry. They 
are: a sound and thorough grounding in mathematics 
and the basic sciences in college; the ability to work 
with and through people; and hard work. The most 
important compensation to Mr. Wakefield for meeting 
these criteria has been a life that has never suffered 
from boredom. 

What has happened to people you hired in recent 
vears who were actual food technology graduates? 
This question was answered by three or four illustra- 
tions of how hard working food technologists may 
make remarkable advancements in the Gerber Com- 
pany. 

In closing, Mr. Wakefieid emphasized the contin- 
uing world need for food and food technologists. He 
gave special emphasis to Dr. Ammerman’s and _ his 
own statements that mathematics, chemistry, physics, 
biology, and engineering are the fundamental build- 
ing blocks of a good food technologist. He wished 
all the students success and expressed the hope that 
their careers would be in food technology. 

Lunch was served to students, high school and 
college counsellors, and members after the morning 


SeSSLOLL, 


YOUR GUARANTEE 
OF MATCHLESS QUALITY, 
PURITY, UNIFORMITY 


Behind the symbol of the 

Retort stands three 

generations of family pride 

and “know-how” in Essential 
Aromatics, natural and synthetic 
flavors, perfumer’s specialties. 
Madcle in the West's most 
modern plant. The Retort is 
your guide to dependability. 


F. Ritter & Co. 
Los Angeles 39, California 
Brench Offices in Principal Cities 


University representatives counseling with students. 


AFTERNOON SPEAKERS STRESS INTEREST 
AS KEY TO CAREER SUCCESS 


Immediately after the noon meal, time was given 
to the college counsellors from Illinois, Purdue, and 
Michigan State Universities to talk with students 
about the curricula which they offered in food tech 
nology. The fact that interest in these sessions was 
keen is significant. The Indiana Section considers 
this part of the program to be most important, since 
it is at these sessions that the students contact the 
men who will train them for their future in the food 
industry. 

Dr. Martin S. Peterson, editor of Fooo TecHNoLocy 
and technical editor Quartermaster Food and Con- 
tainer Institute, kicked off the afternoon session with 
a review of how food was processed in the old days. 
The large amount of time spent in production and 
processing was compared to the small amount spent 
today, and the even shorter amount of time that must 
be spent in the future if we are to meet the challenge 
of our ever growing population. 

Rockets, airplanes, ships and the like are not all 
that is needed to keep up our national defense. Food 
is a must, and trained food technologists are needed to 
help keep our nation strong. 

Interest is the quality that makes us eager to begin 
our day’s work and carry it to its successful con- 
clusion. Dr. Peterson told the students of many in- 
teresting and challenging problems in food. His theme 
was that we know a lot about food but we need to 
know more. In 1980, when many of the students 
present at the meeting will be in industry, the prob- 
lems of providing more and better food for all will 
be theirs—and also, perhaps, providing food for space 
voyages. 

Miss Betty Rosenberry, of the Broad Ripple High 
School of Indianapolis faculty, was the final speaker 
of the afternoon. She asked the students to think 
of their future. 

‘*What will you be doing in five years?’’ was the 
question asked of them. The students should seek 
advice from their parents, teachers, and counsellors 
in making this important choice of careers. 
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NEW BOOK 


tells you for the first time all about 
the safe, sure, yellow, pure food 
coloring with vitamin A value — 


BETA CAROTENE | 


From beginning... 


“Why Is Color So Important? 
You pick the big, colorful apple 
and every bite seems to taste bet- 
ter . . . The best-looking foods 
seem to be the best-tasting.” 


“Color calls to your ap- 
petite — and beta carotene 
makes a compelling call to 
good things, good foods, 
good nutrition, and good 
living.” 


This is a technically accurate, interesting, and informing book. 


It tells you why carotene is no stranger to us . . . the story of the 
carotenoid family and carotene’s history . . . all about beta caro- 
tene’s safety . . . how to use it most profitably in processing foods 

. why it has important vitamin A value . . . how man matches 


Nature to make carotene. 

If you’re concerned with the processing, preparation, market- 
ing, advertising, or constant improvement of food, send today for 
your own copy. There’s no charge, of course. 


To: Vitamin Division 

Dept. FT-3 

Hoffmann-La Roche Inc. 

Nutley 10, New Jersey 

Please send me a copy of for YOUR FREE COPY 
“The Story of Nature’s Yellow — Beta Carotene.” 


Send this coupon 


of the new Carotene brochure 


Name 
Address. 
City & Zone ee 
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Miss Rosenberry reiterated the importance of 
science in the food industry. She also indicated that 
lawyers, technical writers, transportation experts and 
the like are important in the large and complicated 
jobs of food production, processing, and marketing. 

As a final thought for the students, Miss Rosenberry 
had this to say, ‘*To be happy, which is a true measure 
of success, a person has to be working at something 
he likes to do. This may not always be the job which 
pays the most money or has the most glamour.’’ This 
final thought seemed to be the predominant philos 
ophy of all of the speakers on the program. 

Selected movies of food processing operations, and 
an essay contest with two $50 awards were used to 
add variety and to stimulate the student to think 
of the future in food technology. 


IT TAKES PLANNING 


We would be remiss in discussing the actual events 
of the program without telling of the many hours of 
planning that went into it. 

Committees were assigned seven months in advance 
of the actual career day. It was necessary to obtain 
a letter from the Indiana Secondary School Associ- 
ation as a credential for members to present at the 
schools they visited. 


The “1958 Careers in Food Technology Day” Committee: 
George Clark—Stokely-Van Camp, Craig Ekermeyer—Standard 
Brands, Dr. Gale Ammerman—Purdue University, Dr. Lee 
Truman—State Chairman-elect, I.F.T., Pest Control Service, 
Seb Davin—State Chairman, I.F.T., Wm. J. Stange Co., Leslie 
Rutledge—State Councillor, I.F.T., Stokley-Van Camp, Al Rum- 
minger—Bessire & Co., Bill Klinker—Purdue University. 


A portfolio of magazine and newspaper items about 
the first ‘‘Career Day’’ and information about the 
second was given to all members who indicated that 
they would be interested in working on the program. 

Contact with high school counsellors, teachers, 
science classes, and science clubs began about two 
months before the career day. Here the member must 
do a good selling job as cooperative high school 
counsellors and teachers are essential to the program’s 
success. These people are constantly being approached 
by representatives of various industries and it is not 
an easy job to convince them that the program is 
worthwhile. The reward for this work comes when 
one sees the interest the students show at the counsel- 
ing tables and the requests for copies of the speeches 
given. 
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This year over half of the students present re- 
quested copies of the speeches. 

Our national officers are very interested in the 
program. They have appointed Mr. Al Rumminger, 
Bessire & Company, 101 East South Street, Indian- 
apolis, Indiana as national chairman of a committee 
for ‘*‘Careers in Food Technology Day’’ programs. 
Dr. Gale Ammerman, Mr. Craig Ekermeyer, and Mr. 
Hamilton Putnam are other members of this com- 
mittee. Any section interested in conducting such 
a program may get detailed information from the 
committee members. 


Chicago Meeting of IFT to Feature 
Many Valuable Field Trips 


One of the newest and most modern research and 
development laboratories in the Chicago area is the 
Continental Can Company’s Metal Division Research 
& Development Center on the south side. For many 
IF'T’ers this will be a port of call on May 29, 1958, 
last day of the 1958 meeting. 


Continental’s new Center, the largest of its kind 
in the industry, covers more than 260,000 square feet 
of floor space. Its facilities include completely 
equipped chemical, physical, bacteriological and 
packaging engineering laboratories which specialize 
in all phases of research. Here, too, are laboratories 
for container design, development, and evaluation ; 
metal plate, protective coatings, and can-sealing ma- 
terials laboratories; experimental can-making lines 
for experimental trials of new materials, structures, 
tooling, can manufacturing methods and equipment ; 
machine design drafting rooms, experimental ma- 
chine shops and assembly areas for development and 
production of prototypes of new equipment ; an ultra- 
modern test kitchen and flavor evaluation room ; con- 
trolled temperature storage rooms ranging from 
minus 10° F. to 130° F; a modern 7,000 volume tech- 
nical library ; and a packaging engineernig pilot area 
for test packing foods, beverages, and industrial 
products under simulated commercial conditions. 
These are just a few of the areas highlighting the 
tours of these facilities. Small groups will be guided 
on 11% to 2-hour tours by scientifie personnel, fol- 
lowing a complimentary luncheon in the Center's 
cafeteria. 

Louis G. Buettner 
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RESEARCH 
OF DEPTH AND IMAGINATION 


Working in the favorable atmosphere of pure 
research and practical application, Firmenich has 
made imaginative and substantial contributions 

to the field of flavor. By isolation, identification and 
synthetization, precise and potent flavors, 
possessing all the desirable organoleptic qualities of 
the originals, have been achieved. By new and 
exclusive techniques, these materials are now 


260 WEST 18TH ST 
FIRMENICH OF CANADA, t 

348 WALLACE AVENU 

CHICAGO OFFICE: G12 NORTH MICHIGAN AVENUE 


LOS ANGELES, 1756 MA M AVENUE 


GENEVA PARIS LON N 


also available in powder form to give further 
application in flavoring. The depth of Firmenich 
research is evidenced in the award of the 

Nobel Prize and four medals administered by the 
American Chemical Society. The originality of 
Firmenich research has been shared with fellow 
scientists in more than 300 technical papers. Firmenich 
technicians are highly qualified to assist you in the 
use of Firmenich flavors in developing new products, 
in giving fresh appeal to those long established. 
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This is Myvax’ Dry 


Vitamin A Palmitate 
a new highly stable dry vitamin A 


It solves a problem for the food manufacturer who wants the 
sales advantages of fortifying his product with vitamin A but 
needs a dry materia! that is highly stable, particularly under 
conditions of high humidity. 

Myvax Dry Vitamin A Palmitate has all the generally recog- 
nized stability of a palmitate—our tests show unsurpassed sta- 
bility under condition of high humidity. It’s a high potency 
product, too. 500,000 units of vitamin A per gram. 

The vitamin A is disperscd on a carrier of wholesome, edible 
gelatin. You'll find it casy to use and handle. If you want it 
with vitamin D added, we can supply it that way in a varicty 
of vitamin D potencies. 

The best way to evaluate this new material is to send for a 
sample and try it in your own food product. Once you've tried 
it, we'll be glad to do an analysis of the vitamin A content of 
the food, or join with you in stability tests. For information 
and/or samples of Myvax Dry Vitamin A Palmitate, write 
Distillation Products Industries, Rochester 3, N. Y. Sales 
offices: New York, Chicago, and Memphis « W. M. Gillies, 
Inc., West Coast ¢ Charles Albert Smith Limited, Montreal 
and Toronto 


leaders in research and 
production of vitamin A 


Also... vitamin E... 
distilled monoglycerides... 


some 3600 Eastman Organic 4 D Ab 
Chemicals for 


science and industry 


Distillation Products Industries 
is o division of Eastman Kodak Company 


St. Louis and Kansas City Sections 
Co-Sponsor University of 
Missouri Symposium 


National officers of the Institute of Food Tech- 
nologists, together with industrial and academic 
authorities in the field highlight the two-day Sym- 
posium on **Consumer Acceptance of Foods; Prob- 
lems—Methods—Experiences’’, at the University of 
Missouri Memorial Student Union Building, Colum- 
bia, Missouri, March 14 and 15, 1958. 

This is the Sixth Annual Food Technology Short 
Course sponsored by the University of Missouri, Col- 
lege of Agriculture in cooperation with the Institute 
of Food Technologists regular Sections of St. Louis 
and Kansas City. The Daniel Boone Hotel will be 
headquarters for the Food Technologists. A number 
of rooms will be available for attendants at the Sym- 
posium, both at the Daniel Boone and at the Tiger 
Hotel just a block away. For further information 
contact Dr. O. J. Kahlenberg, No. 4 New Agriculture 
Building, University of Missouri, Columbia, Mo. 

Consumer acceptance problems, consumer accept- 
ance methods, and experiences in meeting consumer 
acceptance requirements will occupy the attention of 
the participants. Dr. George Garnatz, Mr. Ray Wake- 
field, Col. C. S. Lawrence, and Dr. Emil M. Mrak, 
National president of IFT and banquet speaker, are 
among the featured speakers. 


MINNESOTA 


On Monday night, January 20th the Section held 
its annual Ladies Night. Wives and friends of mem- 
bers were guests for the evening. During the brief 
business meeting which followed the dinner, the newly 
elected officers for the 1958 season were announced: 

Chairman-elect—Dr. G. A. Vacha, Chief, Bacteri- 
ology and Canning Division, Minnesota Dept. of 
Agriculture. 

Secretary-Treasurer—Norman Foster, Chief Chem- 
ist, Minnesota District, U.S. Food and Drug <Ad- 
ministration. 

Committee member-at-large—James Winter, Dept. 
of Horticulture, University of Minnesota. 

Guest speaker Mary Hart, Home Economist, Minn- 
eapolis Tribune, gave her version of **The Life of 
a Wife’’ in terms of her work as a columnist, wife 
and mother. She described her weekly feature article 
‘*Around the Block’’, in which she reports on visits 
with homemakers. Miss Hart said,’’ Most homemak- 
ers do not realize how talented they are. I’m ‘just 
a homemaker’ they all say. Instead, they have to be 
a jack-of-all-trades—interior decorator, chef, seam- 
stress, dietician, accountant and child (sometimes 
even husband) psychologist.”” She compared her own 
position to that of a homemaker. 

Miss Hart paid tribute to many of the Food Tech- 
nologists who had helped her with scientific stories, 
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Who likes 


Myverol® Distilled Monoglyceride emulsifiers? 


The lady on the end of the spoon? Hardly. She never 
heard of them. Her interest in the shortening she uses extends 
only to how well it helps her bake nice, light cakes with good 
texture—and she hasn't the slightest interest in the Myverol 
Distilled Monoglycerides that help bring it about. Same with 
the margarine. She likes its creamy texture, how it tastes, how 
well it acts for frying. 

The sales manager of the company that made these prod- 
ucts? He probably knows about Myverol and likes the way it im- 
parts qualitics to his margarine and shortening that carn choice 
space on the market shelves. 

The food engineer? He likes Myverol because it is so free 
from impurities that he can use it after deodorization without 
affecting the taste, odor, or color of his products. And he 
knows exactly how much emulsification he’s imparting be- 


cause it can be added after the deodorization process. 

The control chemist? He likes Myverol because he can 
count on the uniformity of Myverol from shipment to shipment. 

The purchasing agent? He likes Myverol because he finds 
his company spending less for this type of emulsifier. It is such 
concentrated mono that a little goes a very long way—much 
more than makes up for the slightly higher cost per pound. 

Will you like Myverol Distilled Monoglycerides? The 
only way to find out is to try it. We make it from most fats and 
oils, will be glad to send you samples, furnish more informa- 
tion. Write Distillation Products Industries, Rochester 3, N.Y. 
Sales offices: New York, Chicago, and Memphise W. M. Gillies, 
Inc., West Coast ¢ Charles Albert Smith Limited, Montreal 
and Toronto. 


distillers of monoglycerides 
made from natural 
fats and oils 


Also... vitamin A in bulk 
for food and pharmaceuticals 


Distillation Products Industries iso division Eastman Kodak Company 
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such as a 7-day series she wrote for women on the 
irradiation of food. 

‘*Translating scientific language into simple terms 
for the layman is one of a reporter’s jobs,’’ she told 
the group. ‘“‘But too often the scientist cannot in- 
terpret for the reporter.’ 

Correction: Dr. E. Guenther will be the guest 
speaker at the May 22nd meeting instead of May 
18th, as previously listed. 

—~Franklin L. Sorsensen Jr. 


AK-SAR-BEN 


At the January meeting, Dr. Alex S. Malaspina of 
the Chas. Pfizer & Company, Ine., Brooklyn, New 
York, spoke to the group on a subject of current 
interest: ‘*Food Preparation With Antibiotices.’’ Re- 
cent studies have indicated that certain antibiotics 
can be used to limit the growth of spoilage micro- 
organisms in some types of food products. Dr. 
Malaspina talked about the application of these anti- 
biotics to meat, poultry, fruit and vegetables. He 
also discussed the public health aspects. 

Ben Sulskis 


PHILADELPHIA 


“Is freeze drying of foods a practical method of 
food preservation?” 

Dr. Flosdorf, who for many years studied and 
aided in development of this process, discussed in 
detail this new and most interesting method of food 
preservation at the February meeting. In his early 
vears of research, Dr. Flosdorf developed a practical 
process and equipment for the preservation of paren- 
teral biologicals by the freeze drying method. He 
actually prepared the first blood plasma and serum 
in a freeze-dried form to be injected in man. It’s 
interesting to note that this laid the foundation for 
the huge and successful Red Cross blood program at 
the onset of World War II. From this experience 
Dr. Flosdorf pioneered the application of freeze- 
drying to a variety of food products. Its application 
in meat products is of special importance and at pre- 
sent, many countries including the United States are 
now actively engaged in developing this method for 
both commercial and military purposes. 


CHICAGO 


Dr. R. L. Hall, Director of Research and Develop- 
ment, MeCormick & Co., Ine., Baltimore, Maryland, 
was the speaker for January. His excellent talk 
“Some Aspects of the Cultivation of Spices’’ was 
followed by a film showing vanilla production through 
its growing, harvesting, and processing (curing) 
stages. 
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Section officers for 1958 are C. F. Evers, chairman ; 
G. W. Beach, vice chairman; H. P. Furgal, secretary ; 
L. E. Klinger, treasurer. Executive committee mem- 
bers are D. M. Doty and C. G. Ferrari. Councilors 
are J. M. Jackson and E. W. Nordlinger. 


S. CALIFORNIA 


SCRIFTS launched their program for the current 
year with a flourish and an enthusiasm which set up 
an anticipation of interesting times ahead. The gavel, 
wielded last year by Dr. E. B. Oberg (Carnation 
Co.), was ceremoniously put into the capable hands 
of C. G. Beisel (Exchange Orange Products) who 
immediately set the wheels in motion for maintaining 
an agreeable tempo of program movement. The re 
tiring working-staff was introduced after which the 
chairman presented his current group: Henry Es 
poy (Barnett Lab.), chairman-elect; Gordon Miller 
(C & H Sugar), secretary; and S. |. Dulkin (Chem- 
Tech Lab.), treasurer, constitute office-holders. 

Tribute was then paid to 15 past chairmen of the 
section by Marsden Burns, charter member. Leather 
pocket secretaries, individualized by names, were pre- 
sented to attending members of this group. 

Dr. Ernest Geiger, professor of Biochemistry at 
USC and director of research for Van Camp, speaker 
of the evening, gave an excellent summation and 
interpretation of present literature on the relation 
ship of cholesterol and fat to atherosclerosis. A film 
distributed by the American Heart Association served 
to orient the audience and permitted more compre- 
hensive presentation of experimental data. Of par- 
ticular interest to the food technologist was the con- 
clusion that although the level of blood cholesterol 
can be influenced by dietary factors, the extent to 
which blood cholesterol level influences atherosele- 
rosis and heart disease has not been established. Dr. 
Geiger urged the continuation of research on the 
subject and suggested that food industries either 
initiate research projects or support programs al 
ready established in competent laboratories. 


CALENDAR FOR 1958 

Feb. 19th—Dr. Bernard Oser, ‘* National & Inter 
national Status of Food Additives’’ 

Mar. 19th—Dr. Lloyd A. Hall, Griffith Laboratories 
of Chicago, **Technical Progress and Public Re- 
lations’’ 

April 2nd—Dr. Axel Olsen, ‘‘ Research Planning’ 

May 21—F. Leslie Hart, ‘‘ Experiences in Brazil’’ 

June, July, Aug.—Summer recess 

September 17—Food Man of the Year 

Oct. 17—All day meeting—Beverly Hilton Hotel, 
‘*Food Engineering’’ 

November—Joint meeting with Cereal Chemists 


December 3—Ladies Night. 
—Cora Miller 


happening inside. For here citrus is king. Trucks pour in with fresh fruit from groves all over California and Arizona. 
Conveyer belts hum along in every direction. And Exchange products are shipped to nearly every part of the world. 


Why ‘Exchange’ products serve you better 


Utmost cleanliness is the watchword at Exchange 
Products plants. Everything has that “just washed- 
down” look. Every four hours, extraction equipment 
is completely cleaned. Every third day, the entire plant 
closes down for a thorough washing. 


The world’s largest citrus research department is main- 
tained by the Sunkist Growers to develop new growing 
methods, to improve manufacturing processes, and to 
perfect better products. Today, with a backlog of more 
than 60 years experience, Sunkist has accounted for 118 
separate U.S. patents. 


Exchange quality is assured by constant checking in 


extensive testing laboratories. In fact, rigid quality con- 


s have been set up throughout the plant to make sure 
that every product measures up to Exchange quality. 


Sunkist produces more than 400 different citrus products. 


Just three of man, Exchange products are Exchange 
Preserver’s Pectin—guarantees a more uniform finished 
product; Exchange Low Methoxyl Pectin—jells without 
sugar, tasteless, controls “weeping” in pies; Exchange 
Lemon Juice—brings out natural flavor of any food. 
Superior acidulant, excellent anti-oxidant. 


Sunkist Growers 
PRODUCTS DEPARTMENT + ONTARIO, CALIFORNIA 


Distributors for 
Exchange Lemon Products Co., Corona, Calif. « Exchange Orange Products Co., Ontario, Calif. 


One look at th huge, sprawling buildings at one of tl I re Products 1 t big things are ‘| 
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FUTURE MEETINGS FOR FOOD TECHNOLOGISTS ose 


Mareh 14-15 Annual Food Technology Symposium anid May 17-21 Nineteenth Annual Meeting of the Institute 
of Food Technologists, Bellevue-Stratford 


Short Course, University of Missouri, Col 
or ourse niversity 0 issourl olum Hotel, Philadelphia, Pennsylvania 


bia, co-sponsored by the St. Louis and the 
Kansas City Sections of IFT 


1960 


May 15-19 Twentieth Annual Meeting of the Institute of 
Food Technologists, Civic Auditorium and 
April 7-11 The American Association of Cereal Chemists, Hotel Whitcomb, San Francisco, California 
Netherland-Hilton Hotei, Cincinnati, Ohio 1961 


May 7-11 Twenty-first Annual Meeting of the Institute 

April 21-25 American Oils Chemists’ Society 49th Annual of Food Technologists, Hotel Statler, New 
Meeting, Peabody Hotel, Memphis, Tennessee York, New York 

1962 

April 22-24 Research and Development Associates of the June 17-20 Twenty-second Annual Meeting of the Insti- 

tute of Food Technologists, Americana Hotel, 


Food and Container Institute, Palmer House, Bal Harbor, Miami Beach, Florida 


Chieago 


April 24-25 July 6-10 National Confectioners’ Association 75th An 
Fourth Annual Nutrition Conference, Wayne nual Convention and Exposition, Sheraton 


State University, Detroit, Michigan Palace Hotel, San Franciseo, California 


: June 12-13 First National Convention, Canadian Institute 
May 25-29 Eighteenth Annual Meeting of the Institute of Food Technology, Queen Elizabeth Hotel, 
of Food Technologists, Palmer House, Chi- Montreal. Theme: Canada’s Food Industries 
cago, Illinois June 9 
August 29 Gordon Research Conferences, Colby Junior 
June 8-12 Inter American Food Congress, Americana College, New London, New Hampshire; New 
Hotel, Bal Harbor, Miami Beach, Florida. Hampton School, New Hampton ; New Hamp 
shire and Kimball Union Academy, Meriden, 


For information address J. Arthur Lewis, Ee ‘ 
New Hampshire. 
Box 954, South Miami 43, Florida 
An open invitation is extended to readers of FOOD TECHNOLOGY 
June 10-13 First International Congress on Vacuum Tech to send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 


P é " Illinois notices of annual or national meetings of interest to feod 
niques, Namur, Belgium technologists. 


An Authorized Binding You reuatable... 


fo 


FOOD TECHNOLOGY at the Garrard Press 


510-522 N. Hickory St. 
Champaign, Illinois 


Arrangements have been made by Institute 
of Food Technologists for subscribers to have 
their journals bound into distinctively designed 


books. THE METHODOLOGY OF 
Twelve issues, January through December, SENSORY TESTING 


bound in best grade washable buckram, im- 
printed with your name on cover, cost but . . .  @ symposium held at the Seven- 


$4.15 per volume. 
, teenth Annual Meeting of the Institute of 
Bound journals serve as an immediate ref- 


erence for research and information. Properly Food Technologists, Pittsburgn, Pennsy!l- 
displayed, they create a psychological impact, : 

implying the time and effort spent to keep vania, May 15, 1957. 
up-to-date on the most modern methods and 
materials 

Ship journals parcel post. Within thirty days 
after receipt, bound voiumes will be shipped ONE DOLLAR PER BOOKLET, POSTPAID. 
prepaid anywhere in the U. S. A. Full remit- 
tance must accompany order 


¢ 

Publishers’ Authorized Bindery Service PLEASE REMIT PAYMENT, 
(Binders of all Journals) WITH YOUR ORDER, 

5811 W. Division St. Chicago 51, Illinois TO THE GARRARD PRESS. 


r 
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No other food and heverage 


Write today for your copy of 
Bulletin 1-97, Tygon Flexible 
Plastic Tubing. 


U. S. STONEWARE 


AKRON 9, OHIO 


Where else could you find a piping medium for liquid 
foods and beverages that combines all these features: — 
Chemically inert—non-toxic, completely resistant to 
all food acids and commercial cleaning agents. 

Tygon B44-3 tubing “pipes” the most flavor sensitive 
foods and beverages with never a trace of flavor 

or odor taint. 

Flexibility permits installation in long continuous 
runs without joints or couplings. Adapts to any layout. 
The polished bore plus the absence of sharp turns 
allows rapid flow rates without clogging. 


Glass-like clarity—permits visual inspection of flow 


‘at any point. 


Easy cleaning—Tygon lines may be disassembled, 
cleaned or steam flushed and reassembled in minutes. 
Fifty-five bore sizes—1/16” id. through 3” id. to 
accommodate virtually any plant requirement. Simple 
clamp fittings make for fast easy coupling or uncoupling. 
No other tubing is exactly like Tygon B44-3. The 
complete story—fully detailed, graphically illustrated, 
is yours for the asking. 
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Plastics and Synthetics Division : 
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Literature 


INDUSTRY 
PUBLICATIONS 


A technical bulletin offering de- 
tails and step-by-step photos pre- 
sents the story of the new Macbeth- 
Anseco Densitometer Model 12-A. 
The bulletin points up the features, 
including the 0-4.0 meter seale; 
its accuracy over the entire seale 
plus or minus .02 density units; 
instantaneous response; new opti- 
cal system; and new narrow pass 
band filters. The bulletin can be 
obtained by writing Dept. P.10, 
Macbeth Corp., Newburgh. N. Y. 


A 12-page bulletin, No. 2000 
describing the ‘‘Select-A-Spede’’ 
adjustable speed drive, has been 
published by the Louis Allis Co., 
427 E. Stewart St., Milwaukee 1, 
Wis. The unit, available from 5 
to 200 H.P., is a variable-voltage 
DC drive that usse AC as its power 
source. Applications such as ma- 
chine tools, metal processing, tex- 
tile, paper making, test stands, 
conveyors and the like are dis- 
cussed and illustrated in the bulle- 
tin, 


A research and testing labora- 
tory «designed for the solving of 
problems in drying, evaporation, 
extraction, mixing, crystallization 
and other related processes is de- 
seribed in Bulletin No. 381 recent- 
ly published by Buflovak Equip- 
ment division of the Blaw-Knox 
Co., Buffalo, N.Y. The 10-page 
bulletin explains the operation of 
the customer laboratory and il- 
lustrates the services rendered in 
the search for answers to prob- 
lems in the chemical, food, phar- 
maceutical and petrochemical 
fields. 


A new bulletin describing the 
design and price information con- 
cerning the Dean Thermo-Panel 
coil manufactured by Dean Prod- 
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ucts Inc., 616 Franklin Ave., 
Brooklyn, N. Y. is now available. 
Price data bulletin No. 258 offers 
information on price estimating 
and deseribes the operation of the 
Thermo-Panel Coil unit. 


BOOKS 


LITERATURE ON 
FOOD RESEARCH 
AND TECHNOLOGY ' 


Commodities 


Veat hygiene. V. E. Albertson, and 
others. New York, Columbia Univer- 
sity Press, 1957. 527 p. (World Health 
Organization. Monograph series, no 
33.) $10.00. Papers by sixteen of the 
world’s foremost authorities on the 
subject. 


The world’s sugar, progress and policy. 
V. P. Timoshenko and B. C. Swerling. 
Stanford University, Cal., Stanford 
University Press, 1957. 376 p. (Stan- 
ford University. Institute of Food 
Research. Food, agriculture and World 
War II studies no. 12.) A_ detailed 
analysis of the problem of interna 
tional sugar economy. 


Food Engineering 


Interdepartmental radiation preservation 
of food program, First report. Inter- 
departmental Committee on Radiation 
Preservation of Food. Feb. 1957. 31 p. 
$1.00. The Committee was established 
in May 1956 to develop methods of 
using ionizing radiation to preserve 
food. Order from Office of Teehnical 
Services, U.S. Department of Com- 
merece, Washington, by number PB- 
131169. 


Food Technology 


Improved quality the key to inereased 
utilization of meat. D. M. Doty and 
B. S. Schweigert. Chicago, 1957. 11 p. 
(American Meat Institute Foundation. 
Cireular no. 40.) Apply. 


United States standards for grades of 
frozen concentrate for lemonade. 
Washington, U. S. Department of 


' Material for this list should be sent to 
Dr. James G. Hodgson, Chief, Library Branch, 
Quartermaster Food and Container Institute 
for the Armed Forces, 1819 W. Pershing 
Road, Chicago 9, Minois 


Agriculture, Agricultural Marketing 
Service, 1957. 6 p. pap. apply. Effee 
tive Feb. 1, 1958, superseding stand 
ards in effeet since December 19, 1953. 


Peach hydrocooling, shipping and fungi 
cidal tests. W. L. Smith and others. 
Washington, 1957. 20 p. (U.S. Agri 
eultural Marketing Service. AMS 199.) 
apply. I. Tests of Pennsylvania 
peaches. ITI. Tests of South Carolina 


peaches. 


Biological Sciences 


Donnés générales sur la nutrition et 
l’alimentation. R. Jaequot, H. le Bars, 
and H. Simonnet. Paris, Bailliére, 
1958. The first volume of a projected 
nine volume encyclopedia of animal 
nutrition. 


Hormones in blood. G. E. W. Wolsten 
holme and Elaine C. P. Miller, eds. 
London, Churchill, 1957. 428 p. (CIBA 
Foundation colloquia on endrocrino! 
ogy, v. 11.) 56s. Twenty one papers 
presented at the colloquium held in 
London in February 1957. 


Chemical Sciences 


The chemistry and biology of yeasts. 
Albert H. Cook, Editor. New York, 
Academie Press, 1957. 775 p. $22.00. 
Among other things covers yeast tech 
nology and yeast in relation to food 
spoilage. 


The chemistry of the steroids. W. Klyne. 
London, Methuen, 1957. 216 p. (Meth 
uen’s monographs on biochemical sub 
jects.) 18 s. Written for those trained 
in biology or medicine without de 
tailed material for the specialist. 

Industrial toxicology. Ed. 2, rev. Law 
renee T. Fairhall. Baltimore, Williams 
and Wilkins, 1957. 326 p. $10.00. 
A study of the toxicity of many in 
dustrial chemicals, but does contain 
material on organie substances used 
as insecticides, fungicides, and germi 
cides, which could be met with in food 
produets. 


Modern cereal chemistry. Ed. 5. Douglas 
W. Kent-Jones and A. J. Amos. Liver 
pool, England, Northern Publishing 
Company, 1957. 817 p. 105 s. Written 
with the aid of numerous experts in 
specialized ficlds. 


Rapid testing of oil seeds for oil quality 
and iodine number of oil. M. H. 
Neustadt. Washington, U. S. Govt. 
Print. Off., 1957. 26 p. (U. S. De 
partment of Agriculture. Teehnieal 
bulletin 1171.) 


LABORATORIES INC. 


EXECUTIVE OFFICES: 900 VAN NEST AVE., 80x12) NEW YORK 62, N.Y. 
CHICAGO 6 - LOS ANGELES 21 
Cincinnati 2 + Detroit - Dallas *« Memphis + New Orleans 12 
St. Louis 2 + San Francisco * San Bernardino 
Florasynth Labs. (Canada Ltd.) + Montreal, Toronto, Vancouver, Winnipeg 
Agts. & Dist. in Mexico — Drogueria & Farmacia Mex. S. A., Mexico 1, D. F. 
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opellant... 


You can use nitrous oxide for every type of 
aerosol — foam, ribbon, stream or spray. This 
economical prorellant (it costs less than one- 
half cent per 12-0z. can) can be used safely for 
foods as well as other products. Nitrous oxide 
is colorless, tasteless, non-toxic and nonflam- 
mable. 


for nitrous oxides | | it’s Ohio Chemical 


Ohio Chemical is the world’s largest producer 
of nitrous oxide. You are assured of nationwide 
availability of 99% pure nitrous oxide — 
medical purity that exceeds the U.S.P. require- 
ment of 95%. 


Information regarding the application of 
nitrous oxide as a propellant is available in 
Ohio’s Technical Bulletin IIA “Nitrous Oxide 
As A Propellant for Pressurized Packaging of 
Foods and Other Products.” 


Additional data on nitrous oxide as well as gases 
such as nitrogen, helium, carbon dioxide, etc. 
is furnished in the brochure “Facts On Gases 
Used for Food Products.” 


For free copies, please write 
Dept. FT-3 at Madison. 


“Service is Ohio Chemical’s 
Most Important Commodity!” 


Ohio Chemical Pacific Company, Berkeley 10, Calif. 
Ohio Chemical Canada Limited, Toronto 2 
Airco Company International, New York 17 
OHIO CHEMICAL & SURGICAL EQUIPMENT CO. Cia. Cubafia de Oxigeno, Havana 
MADISON 10, WISCONSIN ERD (All Divisions or Subsidiaries of Air Reduction Company, (Incorporated) 


At the frontiers of progress you'll find An Air Reduction Product Ohio: Medical Gases and hospital equipment © Airce: Industrial gases, welding and cutting equipment, and acetylenic 
chemicals Pureco: Carbon dioxide, tiquid sold (Dry Ice’) National Carbide: Pipeline acetylene and calcium carbide * Colton Chemical: Polyviny! acetates, alcohols and other Fesins 
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Microbiological Standards for Foods. II. 


What May Microbiological Standards 


Manuscript received August 30, 1957 


Tue HIGHLY SUBJECTIVE TITLE of 
this assigument is indicative of the obtuseness of the 
subject. Any response to it must be largely a matter 
of opinion. The discrete formulation of that opinion 
requires that a diverse array of information be viewed 
Attainment of this perspective in- 
volves careful thought to give appropriate weight to 


in perspective. 


such multi-faceted considerations as (a) the degree 
of public health hazard engendered by a_ specific 
microbial content of different foods, (b) the signifi- 
cance, statistical and interpretive, of specific microbial 
determinations from such foods, (¢) the factors of 
practicality and economics associated with the pro- 
duction of foods of specified microbial quality, (d 
the validity of opinion concerning the significance of 
indicate 
potentially harmful contamination, (e) the problems 
involved in enforcement of any postulated standard, 
and (f) an appraisal of the overall public benefit that 
may result from a rigid control of the microbiological 
content of food which the assessment of microbiologi- 
cal standards implies. A more detailed development 
of the pertinent factors has already been published 
(15). 

Subjective opinions will inevitably be influenced by 
the experience of the formulator. The viewpoint of an 
officer of an organization charged under law to do all 


bacterial species traditionally inferred to 


in its power to assure that foods offered for sale in 
Canada shall be safe, wholesome, and non-fraudulent 
is herewith presented. This viewpoint is tempered by 
10 years of experience in post-graduate teaching of the 
Microbiology of Foods and the Physiology of Micro- 
organisms, by an intimate contact with some hundreds 
of food-processing establishments, together with a 
comprehensive picture of the microbiological content 
of many kinds of marketed food products. My re- 
marks will apply to conditions in Canada, and, inso- 
far as I understand them, in the United States—and 
with a minimum of reference to ‘‘commercially 
sterile’? eanned foods. 


A cardinal principle 


Before attempting an evaluation of microbiological 
standards for foods, | wish to impose a rigid limitation 
based on a concept which, to me, overrides all other 
considerations. J believe it to be a cardinal principle 


"A contribution under an assigned title to the ‘‘Symposium 
on Problems in the Microbiological Analysis of Foods’’, held 
at the Annual Meeting of the Society of American Bacteriolo 
gists, Detroit, Michigan, 1957. 

"Head, Mierobiological Seetion. 


Mear ?* 


F. S. Thatcher " 


Laboratories of the Food and Drug Di- 
rectorate, Ottawa, Canada 


that a regulation with legal force is only tolerable if 
the regulation earns a significant degree of success 
in its objectives; these objectives must be of public 
benefit. Adherence to such a principle, quite apart 
from its more fundamental social values, would avoid 
the danger referred to by Ingram and Brooks (8) to 
the effect that 
with microbiological standards for their own sakes.’’ 


‘specialists might become too obsessed 


It is assumed that one intention in the initial elabo- 
ration of microbiological standards for foods was to 
reduce the incidence of food-poisoning and food-borne 
infection. 

In its starkest simplicity, a legally promulgated 
microbiological standard means only that a food which 
has a microbial content numerically in excess of an 
arbitrarily assessed figure may not be sold. The ex- 
tent to which compliance with such arbitrary limits 
confers safety to foods is problematic. As recorded 
fact, of the approximately 1500 cases of typhiod epi 
demiologically attributed to consumption of cheese on 
this continent, the typhoid organism was rarely, if 
ever, isolated from this food (7). Salmonellosis among 
infants has been attributed to coliform-free egg-prod- 
ucts containing the causal Salmonellae in numbers less 
than per gram. Powdered milk containing no 
viable staphylococci has given rise to food-poisoning 
of the staphylococcus syndrome, due to the presence 
of enterotoxin in the heat-processed food (2). Stand- 
ards specifying absence of any of these pathogens 
would have had little value. Furthermore, many path- 
ogens, including Brucella and the food-borne viruses, 
are determinable in foods only by such tedious meth- 
ods as to be impracticable to use as a routine means 
of control through standards specifying absence. 


one 


Conversely, if a food can be shown to contain patho- 
genic organisms or substantial numbers of the indi- 
cator species which, by tradition, are inferred to imply 
disease hazard, the probability that disease will result 
from consumption of such food is not accurately pre- 
dictable. Experience in my present position teaches 
me that for many market foods such relationship 
would be expressed by a negative correlation of high 
order. 


How useful are standards? 


It is unjustifiable to impune the validity of the 
classical tradition that contamination of foed with 
fecal organisms implies a risk of the presence of 
enteric pathogens. Nevertheless, it is appropriate to 
recall that the significance of such association was 
established when typhoid and dysentery were com- 
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mon diseases, and pandemics of cholera were not 
without their threat. The carrier rate was much 
higher than at present; the bacteriological control of 
water was practically nonexistent; the practice of 
hygiene in the production, distribution and storage 
of foodstuffs was primitive by modern standards; and 
refrigeration in retail stores and the home was largely 
restricted to the occasional ice-box. This is no argu- 
ment to relax in the wholesome development that has 
taken place in recent years, but it does seem pertinent 
to recall the prevailing environment at the origin of 
the tradition and to realise that current epidemiologi- 
cal practice, public health engineering, water treat- 
ment, meat inspection programmes, the trend towards 
improved sanitary practice in food manufacture, and 
the almost universal use of refrigeration in the stor- 
age of perishable food in this part of the world, 
collectively confer a modified degree of hazard upon 
the established presence of small numbers of enteric 
bacteria as compared with the same degree of con- 
tamination of even 50 years ago. The question arises, 
is it sound to require that all foods should in effect 
reach the standard to be expected for pasteurized 
milk—as sometimes seems to be inferred—having in 
mind the relative degree of the probability for de- 
velopment of pathogens in the respective foods? An 
approach to the truth may well be prejudiced unless 
the factors just mentioned are appropriately weighed. 

Continuing in similar vein, investigators in the 
Laboratories of the Food and Drug Directorate have 
found substantial numbers of coliforms, Escherichia 
coli, Paracolobactrum, Proteus and enterocoeei, in 
thousands of specimens of market food for which there 
has been no evidence that enterie disease has re- 
sulted. The bacteriological surveys carried out in the 
same laboratories have shown that Staphylococci 
may be found in certain foods with great frequency 
but with highly infrequent evidence of attendant 
food-poisoning. 

Nevertheless, it is an established fact that a diver- 
sity of food-borne infections, bacterial and viral, do 
oceur and that bacterial food-poisoning remains a 
public problem, albeit a comparatively minor one in 
relation to some others—atherosclerosis or traffie acci- 
dents, for instance. 

These observations point to the indication that 
microbiological standards in market foods can only 
be of limited prophylactic value. Nevertheless, the 
occurrence of food-borne disease requires rational 
effort to reduce risk. The inference is aptly expressed 
by Tanner: ‘‘While a clean food is not necessarily 
safe, it is in a better position to be so than one which 
is consistently dirty’ (14). The role of government 
in publie health is largely direeted toward the securing 
of health and the prevention of disease rather than 
the treatment of illness. To the extent that micro- 
biological standards are prophylactic. they could be 
constructed as lying within the scope of public health 
responsibility. 

In addition to the public health aspect, the role of 
microorganisms in relation to quality of foods is per- 
tinent. Insofar as the total numbers of organisms or 
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numbers of specifie physiologically distinctive groups 
present in foods can be indicative of a deterioration 
in quality or of a reduction in the duration of shelf- 
life, these numbers need to be controlled. 


Practicality and economics 


But let us return to the problem of practicality and 
economics. These factors apply both to the control 
agencies concerned as well as to the food producers or 
manufacturers. I know of no government agency with 
sufficient staff or facilities to provide for examination 
of the microbial content of all foods. I can foresee 
neither likelihood of suecess nor justification for the 
recruitment of the large number of bacteriologists and 
technicians that would be needed for any such under- 
taking. Neither can I foresee justification for the 
additional cost that would be attendant upon any 
wholesale demand that all foods should approach per- 
fection insofar as absence of microorganisms is con- 
cerned. It follows, therefore, that the only foods that 
should be considered for possible control by legally 
enforced microbial standards are those which through 
experience are known to be particularly subject to 
causing illness or that possess peculiar properties that 
endow them with a propensity towards spoilage or 
causing illness. 

Thus, new questions arise. Which are the foods the 
more likely to belong in these two categories; and if 
standards are to be applied, at what point are they 
more likely to be effective—at the factory, or at the 
retail-market level? Other speakers at this sym- 
posium have already stressed the importance that 
must be placed, when assessing the significance of the 
specific microbial content of foods, upon such factors 
as the nature of the foods, the normal method of 
handling and distribution, the relative degree of op- 
portunity for multiplication or toxin formation, and 
the degree and thoroughness of cooking which will 
normally be given to such foods. These considerations 
apply further restriction to the possible usefulness of 
specific standards. For instance, in recent years ex- 
tensive discussion has been published concerning the 
microbial content of frozen citrus juices—in part 
directed, one can assume, towards a forestalling of the 
establishment of microbial standards for these foods 
(17). In my opinion, the vast amount of these foods 
that have been consumed with general consumer satis 
faction and the lack of any evidence of food-borne 
infection or food-poisoning resulting from them would 
render such products among the last to be considered 
bv the Department to which T belong. at least with 
anv intent to set up and use microbial standards as 
criteria of their healthfulness. A quality standard 
aimed at assessing the level of vitamin C might be 
more significant. 


New foods marketed in massive amounts 
need surveillance 


On the other hand, an alert public health ageney 
ought to be positively concerned about the microbial 
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content of comparatively new forms of processed 
foods for which it has not yet been possible to estimate 
their public health hazard based on experience. 
Any factor which changes the ecological balance of 
microflora in a non-sterile food presents a potentiality 
for a modified health or spoilage hazard. Food con- 
trol agencies have a responsibility to be actively in- 
terested in the microbial quality of new foods mar- 
keted in massive amounts, especially when such foods 
appear to have received extensive handling during 
manufacture, and which, in the event of inadequate 
refrigeratio: represent an admirable medium for the 
multiplication of pathogens and spoilage organisms 
or for the elaboration of toxins. To illustrate, refer- 
ence is made to the mass-produced frozen pre-cooked 
dinners, meat pies, poultry dishes and the like, and 
the growing trend towards the sale of factory-stuffed 
poultry. Although it is true that most manufacturers 
of these products recommend comparatively extreme 
cooking temperatures, nevertheless, the actual heating 
or cooking that they may receive in the consumer’s 
kitchen may not be adequate to destroy all pathogens 
(7) and, of course, would not be expected to be effec- 
tive in the destruction of staphylococcus enterotoxin. 
Further, the current rapid expansion of the frozen 
food industry tends towards the overtaxing of re- 
frigerated storage, whether in transit, in stores, or in 
the home, so that the opportunity for these products 
to thaw, with attendant multiplication of bacteria, 
may be more frequent than it should. 

My laboratory has recently shown that when tur- 
keys were stuffed with a commercial brand of dehy- 
drated ‘‘ready mixed’’ poultry stuffing that had been 
experimentally inoculated with spores of a toxigenic 
strain of Clostridium botulinum type A, and then 
frozen at —30° F., the toxin content of the stuffing in 
24 hours after removal to room temperature was suffi- 
cient to kill every mouse tested, provided protective 
injections of antitoxin had not been administered 
Enterotoxin also developed in stuffed turkeys inoeu- 
lated with a toxigenic culture of Staphylococcus, 
though in this particular experiment not until 48 
hours after removing from cold storage. A sparse 
Salmonella inoculum similarly multiplied to massive 
numbers (3). This preliminary study did not allow 
determination of whether toxin formation occurred 
during the cooling period prior to freezing or during 
the period the specimens were held at room tempera- 
ture after removal from frozen storage. It is recog- 
nized, also, that stuffing of different compositions may 
perhaps modify growth and toxigenesis by different 
bacteria, but the experiment is cited to point to the 
obvious potential hazards that may develop should 
contaminated foods of this kind be exposed for suffi- 
cent periods of time to temperatures that allow growth 
or toxigenesis either during processing or subsequent 
to freezing. 

A recent market survey, made under my direction, 
of randomly purchased frozen pre-cooked dinners (for 
the most part produced in the United States) showed 
the frequent presence of coliform and paracolon or- 
ganisms, enterococci, staphylococci and a large ‘‘total 


It is foods such as these last two items which 
receive public health control. 


eount’’. 
might more logically 
But with regard to the stuffed turkeys, again the 
‘“‘sore thumb’’ of practicality introduces a problem. 
How feasible would it be to determine either Clos- 
tridium botulinum, Salmonella, Stayphylococcus or 
coliforms from such unwieldy and expensive speci- 
mens as stuffed turkeys? Bear in mind that it is 
highly likely that a focus of infection with any one of 
these groups may be localized within a small part of 
the stuffing, or in accord with our findings, in some 
crevice or membrane at the interface between the 
stuffing and the visceral cavity. This might suggest 
that effective control in such instances might well be 
directed to supervision of factory sanitation rather 
than to the microbial content of the marketed product. 
(Time-temperature relations at critical periods in the 
processing scheme are included in the concept of sani- 
tation used here). 


Control at the source 


This brings us to a consideration of the rationale of 
what might be called ‘‘control at the source’’, that is. 
effort to minimize the probability of contamination at 
the factory. Control of food quality through micro- 
bial standards or any other mechanism at the retail 
level has many disadvantages. It is physically possible 
to examine only a minute fraction of the total foods 
marketed. Even if examination be restricted to a 
small number of individual products whose relative 
degree of hazard has been agreed to warrant such con- 
trol, only a token sampling is routinely possible at 
present. Further, even if seriously sub-standard food 
were to be found, because of the time taken for effee- 
tive microbiological analysis, the modern food dis- 
tribution system will almost guarantee that much of 
that food would have been widely disseminated 
through the country and a substantial portion of it 
already consumed. My laboratory has proved the dis- 
tribution of a specific "phage type of enterotoxigenic 
Staphylococcus in a particular brand of cheese into 
each of 10 retail stores in each of 8 cities, extending 
across this continent (16). 

We should bear in mind that in Canada, and in the 
United States, a number of government agencies, state 
and federal, in departments of health and agriculture, 
already have some degree of power for the control of 
the total picture of sanitation in food factories. That 
the effectiveness of this control at present is limited, 
largely by lack of ‘‘man-power’’, must be admitted. 
The most effective means of securing healthfulness 
and high bacteriological quality of foods would evolve, 
[ believe, from increased action within this concept 
of ‘‘control at the source’’ through a greater degree 
of sanitary inspection and insistence upon the prae- 
tice of adequate hygiene throughout the factory. Fur- 
ther, I believe it would be desirable to diseuss the 
value of limited microbial standards as a means of 
offering support to such a control system. Standards 
of microbial qu lity have a role in strengthening 
efforts to improve factory sanitation. Microbial 
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standards should be recognized as a tool conferring 
objectivity upon this long-term aspiration. Wide 
agreement exists that the major source of objection- 
able contamination of foods is within the factory, 
though notable exceptions occur. Several authors have 
suggested that standards of operation that are ra- 
tional and specific for particulary kinds of processing 
would need to be assessed. This assessment should 
preferably be made in my opinion, by industry- 
inspired codes. [| believe that | express the general 
feeling of my Directorate in suggesting that choice of 
technological mechanisms and processes are the pre- 
rogatives of industry, not of control agencies. The 
essential requirement in food control on which govern- 
ment needs to be satisfied is that the food is produced 
under conditions which provide realistic precaution to 
minimize the risk of exposing food to contamination 
with propensity for causing illness to the consumer or 
which introduces other objectionable extraneous mat- 
ater or which leads to spoilage. 

Some indication of the adequacy of the total 
hygiene control within a factory may be estimated by 
bacteriological study of surfaces which contact food, 
and the potential usefulness of microbial standards of 
cleanliness within specific kinds of factories might be 
a worthy subject for discussion; but the overall effee- 
tivity of sanitation control will be revealed in large 
measure by the microbial quality of the product. The 
consumer has the right to expect that his food will 
be processed under hygienic conditions. General at- 
tainment of this condition in faetories will involve 
the most effective insurance that marketed foods will 
be safe and wholesome. Observations from which 
similar inference may be deduced have been made by 
others (2, 5, 6,7, 10, 11, 12, 13). 


The culpable “small minority” 


The argument might well be advanced that progres- 
sive food manufacturers are already aware of the 
paramount significance of sanitation in the produc- 
tion of a safe product with a maximum shelf-life, and 
that their own internally applied bacteriological 
standards already provide an_ effective means of 
microbiological control. 


There is no doubt that many progressive manu- 
facturers apply internal standards probably more 
exacting than would be practicable to expeet as an 


industrial norm. Experience shows, however, that 
many food processing establishments, particularly the 
smaller ones, make no attempt at routine control and 
have available neither a bacteriologist nor facilities 
for the bacteriological examination of their processing 
development or of the final product. It should be 
appreciated also, that throughout agriculture, and 
the dairy and food industries, production units of 
small capacity are commonplace. Bacteriological con- 
trol at each of these small establishments would not 
be practicable. This lack of a controlled establishment 
is further aggravated, fortunately in a minority of 
instances, by the revelation of ignorance, carelessness, 


unethical aetion and gross abuse of elementary princi- 
ples of hygiene. It is this small minority which will be 
expected to engender the greater public health hazard. 
It is this same minority who are more likely to need 
the spur of satisfying a compulsory requirement. Fur- 
thermore, it is our experience that even though routine 
control is carried out, in the event that a particular 
production ‘‘batch’’ of food may prove to be sub- 
standard there is no guarantee that such products will 
not be released on the market. Moreover, it is not an 
unusual experience to find that the control staff would 
welcome some form of legalistic definition to serve as 
a source of argument by the control personnel against 
a Management unconvinced of, or unwilling to budget 
in accordance with, the paramount values of effective 
hygiene. 

Canadian experience with a limited number of 
microbiological standards suggests that the need to 
maintain standards in order to meet legalistic require- 
ments also aids in circumvention of potential hazards 
that may accrue through inadequate attention to sani- 
tation during periods of extreme pressure induced by 
peak production loads, personnel problems, or even a 
competitive attempt to cut costs due to stress of mar- 
ket conditions. A recent review by Gibbons (4) sug- 
gests that the introduction of microbiological stand- 
ards does exert a salutary stimulation towards in- 
proved quality selection and factory sanitation, 
particularly on the part of the more backward 
minority. 

If one of the main values accruing to the establish- 
ment of standards can be shown to be a means towards 
encouragement of adequate sanitary practice and con- 
trol, the question still arises—to what degree need 
such standards be legally promulgated. I have in 
mind a distinction between legally promulgated 
standards and what might be termed administrative 
standards which are not defined under law. Either 
form of standard, it seems to me, should be based on 
a mutually agreed and practicably attained quality 
satisfactory to both public health authorities and to 
the technical personnel of progressive industry. If, 
for specific foods with the health or spoilage implica- 
tions already discussed, some agreement can be 
reached to the effect that the presence of a specified 
population of microorganisms can be validly inter- 
preted as representing either a health hazard, an indi- 
cation of a ‘‘breakdown’’ in proper sanitary control, 
or the use of unsound raw materials, then it is con- 
ceivable that administrative standards may offer an 
elasticity of approach favouring improvement by al- 
lowing for an interchange of the subjective judge- 
ments of the interested parties. In the event that 
improvement should not result within this orbit, it is 
still conceivable that corrective action could be taken 
either on a basis of the existence of a potential health 
hazard, or the use of microbial evidence to indicate 
manufacture or handling under unsanitary condi- 
tions. In Canada unsanitary conditions are defined 
in the Food and Drugs Aet as ‘‘such conditions or 
eireumstances as might contaminate a food .. . with 
dirt or filth or render the same injurious to health.’’ 


I 


Restrict standards to specific foods 


I do not believe that the potential benefits that can 
be derived from standards are sufficient to warrant 
general use for many foods. Rather, their application 
should be restricted to specific foods for which there 
is a rationale for anticipating significant hazards. 
The Food and Drug Directorate of Canada, would 
normally seek a basis for agreement on this last aspect 
after laboratory survey and through collaborative 
contact between the enforcement agencies and repre- 
sentatives of the pertinent industry, through its As- 
sociations, having in mind that microbial standards 
ought to be based on a rational regard for the degree 
of hazard to be expected from the specific foods for 
which they are intended and the probability of at- 
tainment within economic limitations. Further, as 
already discussed, any promulgated standards should 
be based on determinative methods adequate for their 
purpose and must be practicable in attainment by the 
processor (15). They should preferab. >e supported 
with a sufficiency of power to allow their administra- 
tion with a degree of elasticity that can accommodate 
to the statistical variability of bacteriological determi- 
nations and the many extenuating circumstances that 
in specific instances should properly be considered, 
and allow the kind of subjective decision that leads 
to a harmony based on mutual respect. 


Some needed studies 


At present, mutual agreement would be expedited 
if solutions to the following problems were available. 
First a statistical study is needed to relate the inei- 
dence of illness to the presence of specific indicator 
species in particular foods. This requires both a com- 
parative determination of the presence of indicators 
and pathogens in foods and an_ epidemiological 
analysis of outbreaks of food-borne illnesses in rela- 
tion to the prevailing bacterial content of specifie food 
products. As a prerequisite, a comparative study is 
desirable to ascertain the degree of confidence that is 
warranted in the assumption that the presently reeog- 
nized indicators (coliforms, E. coli, enterococci, Clos- 
tridium perfringens) do indeed denote feeal econ- 
tamination. Other desirable studies, perhaps less 
pressing, but important nevertheless, include an ap- 
praisal of the effects of processing and of storage (in- 
cluding freezing, refrigeration, sublethal heat treat- 
ment, anaerobiosis, ecological competition, antibioties, 
ete.) on properties of specific bacterial pathogens as 
germaine to public health, with emphasis upon such 
factors as longevity, virulence, toxigenicity, and 
mutability. The environmental and nutritive factors 
conducive to elaboration of toxins require thorough 
study. 


Prophylactic mechanism for protecting the consumer 


In eonelusion, bacteriological standards for foods 
are not justified for widespread use at the market 
level, but should be restricted to apply to specific foods 
for which there is reason to expect hazards to health 
or of spoilage. Within this context microbial stand- 
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ards may prove to be of public benefit insofar as they 
offer a prophylactic mechanism for the protection of 
the consumer. They represent a means of estimating 
at what level of contamination pressures need to be 
exterted to minimize risk of illness as well as pro- 
viding an objective basis for revealing inadequate 
sanitation from which other action towards improve- 
ment may be invoked, preferably through stimulation 
towards voluntary improvement or through legal aec- 
tion in the instance of persistent default. If created 
in a context of careful perspective and used wisely, 
their greatest potentiality for public benefit is as a 
tool in the hands of both processor and enforcement 
agencies towards improved ‘‘control at the source.’’ 
As a corollary to any such programme, | would advo- 
cate a vigorous campaign to educate the public in the 
safe handling of foods, since the ignorant abuse of 
perishable foods by the retailer, the restaurateur or 
the housewife, is as much conducive to development 
of food-poisoning and spoilage as is initial or faetory- 
contributed contamination. 

In contradistinction to the foregoing argument and 
as discussed elsewhere (15), it is appropriate to recall 
that highly primitive conditions of hygiene apply in 
some parts of the world, wherein intestinal disease is 
common and the carrier rate is extremely high. As a 
safeguard against the hazards attendant upon inter- 
national transport of foods produced under such con- 
ditions, and as a protection against the export of sub- 
standard foods from the more technologically ad- 
vaneed regions, the use of microbiological standards 
for ‘‘vulnerable’’ foods in international commerce 
may be more widely applicable. 


LITERATURE CITED 


1. ANON. Federal Security Agency: Food and Drug Adminis- 
tration. ‘‘ Findings of fact’’ citations. Federal Register, 
14 (77) 1960-1975 (1949 

2. Dack, G. M. Evaluation of microbiologieal standards for 
foods. Food Technol., 10, 507-509 (1956 


3. ErpMan, I., aNp THatcHer, F. 8S. (Unpublished data from 
the Microbiology Section, Food and Drug Directorate, 
1957 


4. Gipnons, N. E. Microbiological standards adopted for 
foods in Canada Cong. Internat. Miecrobiol., Rome, 
(Atti), 7, 288-292 (1953 

. GORESLINE, H. E. A diseussion of bacteriologieal standards 
for dehydrated foods. Am. J. Public Health, 37, 1277 
1283 (1947 

HeLLerR, C. L. Bacteriological standards for perishable 
foods. (b) Manufactured meats. Royal San. Inst. J., 72, 


396-403 (1952 


7. HussemMan, D, L. Effeet of cooking on the bacteriologie 
flora of selected frozen pre-cooked foods. J. Am. Dictet. 
Assoc., 27, 855-858 (1951 
8. INGRAM, M., AND Brooks, J. Bacteriological standards for 
perishable foods. (d) Eggs and egg-products. Royal 
San. Inst. J., 72, 411-420 (1 ; 

9. Price-Davies, W. Bacteriological standards for perishable 
foods. Royal San. Inst. J., 72, 391-395 (1952). 

10. Rayman, M. M., Huser, D. A., Zasorowsk1, H. Current 

microbiological standards of quality for precooked 


95? 


frozen foods and their basis. In Precooked Frozen 
Foods, A Symposium, (1955). Quartermaster Food and 
Container Institute of the Armed Forces, Chieago. 76 pp. 

il. RowLanps, A. Bacteriological standards for perishable 
foods. (¢) Milk and dairy products, Royal San. Inst. 
J., 72, 404-410 (1952 


} 
/ 
} 
Ihe 
| 
> 
| 
| * 
| 
| 
| 
| 
| 
| 
| 
4 


FOOD TECHNOLOGY, MARCH, 1958 


2. Savage, W. Problems of Salmonella food-poisoning. Brit. 
Med. J., 1, 317-323 (1956). 

3. Stocum, G. G. Bacteriology of crab-meat as related to fae- 
tory sanitation. Assoe. Food and Drug Officials, U. S., 
Quart, Bull., 19 (2) 43-49 (1955). 

. TANNER, F. W. Quality in foods. Food Technol., 3, 179 
(1949). 


. THatrcner, F. Microbiologieal standards for foods: 


their funetion and limitations. J. Applied Bact. (Gt. 
Brit.), 18 (3) 449-461 (1955). 

16. F. S., Stmon, W., AND WALTERS, C. Extraneous 
matter and bacteria of public health significance in 
cheese. Can. Public Health J., 47, 234-243 (1956). 

7. Vaueun, R. H., Murpock, D. I., anp Brokaw, C. H. Micro 
organisms of significance in frozen citrus products. Food 
Technol., 11, 92-95 (1957). 


Studies on Microbiological Methods for 
Predicting Shelf-Life of Dressed Poultry: 


(Manuscript received October 4, 1957) 


A QuICK METHOD of determining 
sanitary conditions in poultry dressing plants is 
needed and also a method for predicting the shelf-life 
of dressed poultry. Because sanitary conditions in the 
plant and shelf-life of the product are associated with 
the microbial populations of the product, a quick 
measurement of the total population or a selected see- 
tion of the total population may have merit. 

Walker and Ayres (6) have demonstrated that 
populations of 1 x 10° to 1 x 10° on the skin of dressed 
poultry indicate an unacceptable product. The popu- 
lations were determined by the swab technique, eul- 
turing an area of 2 em.” Ayres, Walker, Fanelli et al. 
(1) demonstrated that the microbial population on the 
refrigerated product (4.5°C.) becomes a_psychro- 
philic population during storage. The psychrophilic 
population after 12 days storage was 90% Pseu- 
domonas-Achromobacter. 

Various methods of measuring surface populations 
have been used, ranging from a surface sampling by 
rubbing a cotton swab over a measured area, to re- 
moving a narrow strip of skin or tissue as reported by 
Butler (3). Ayres ef al. (1) in addition to a swabbing 
technique, used a rinse method wherein the birds were 
rapidly dipped 50 times into sterile water. The two 
methods gave roughly similar results, although the 
rinse count was always lower. 

This study was made to determine the relationship 
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of microbial populations and shelf-life of ready-to- 
cook poultry in terms of consumer acceptance. 


METHODS 


Swab technique. The swab on a wooden applicator consisted 
of Crmly twisted cotton forming a swab about 3/16 in. in 
diameter and “% in. long. The swabs were sierilized by dry 
heat. Prior to swabbing, each swab was moisteved in sterile 
saline and pressed free of excess moisture. Approximately 4 
sq. in. of the skin surface of each half bird, just above the 
thigh, was swabbed 3 times in different directions, rotating the 
swab in the process. The applicator stick was broken off asepti- 
eally about 1 in. above the swab, the swab being placed in a 
tube containing 10 ml. of sterile saline. The tube was vigor- 
ously shaken by striking it against the palm of the hand for 
2 minutes to disperse the cotton. Serial dilutions were made 
from the diluent and plated in the appropriate medium. 

Rinse methods. Each half bird was placed aseptically in a 
sterile 1 gallon glass jar and 400 ml. of sterile saline was then 
added. This volume was chosen in order to have adequate wash 
ing action; it approximates the average weight of the half 
birds. The jar was then vigorously shaken by means of a re- 
ciprocal shaker for 2 minutes at 200 oscillations per minute. 
Serial dilutions of the diluent were made for plating purposes. 
One mil. of the diluent was routinely used as an inoculum in the 
tube test procedure. 

Tryptone glucose extract agar (TGE) was employed as a 
plating medium for determining total bacterial count from both 
rinse and swab diluents. The medium was held at 45—48° C. 
before pouring to avoid destroying the thermal sensitive 
psychrophiles. Plates were made in triplicate for each serial 
dilution and ineubated at 20° C. and 4.5° C. When the plates 
were incubated at 20°C. for 72 hours, growth of both gram 
positive and negative mesophilic and psychrophilie bacteria 
occurred, When the plates were incubated at 4.5° C. for 7 days 
only psychrophiles developed. This procedure was done in 
accordance with Standard Methods for the Examination of 
Dairy Products (10th ed.). 

A selective medium developed by Broitman (2) for the 
rapid enumeration of psychrophilic organisms from milk was 
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adopted for use in this study. The medium, designated Phytone 
Naceonol agar (PNA), has the following formula: 


Phytone 20.0 g. 


Yeast extract 5.0 g. 
KH, PO, 0.1 g. 
PO, 5.0 g. 
Naceonol NRSF 1.0 g. 
Agar 15.0 g. 
Distilled water 100), ml. 
pH 75 


Nacconol, NRSF, an anionic wetting agent, was used in a 
concentration of 1—1000 to inhibit the growth of gram positive 


mesophilic bacteria. Prior to pouring, a sterile solution of 


3, 5 triphenyl tetrazolium chloride was added to give a final 
concentration of 1 found, 
exception, that all psychrophiles reduced tetrazolium echlorid: 
from the 


colonies. 


10,000. Broitman (2) almost without 


colorless to red, thus facilitating counting of the 
PNA was tested by against the 
cedure for enumerating psychrophiles in Standard Methods for 
the Examination of Dairy Products (10th ed. 
to be statistically Incubation of the triplicate plates 
was at 20° C. for facili 
tated a comparison with the total count obtained on TGE at 
20° C. for 72 hours. 

A broth medium was developed for the purpose of rapidly 
psychrophilic bacteria the 
The broth designated Phytone-Nacconol broth 
for gram 


3roitman (2) pro 


and was found 
similar. 
This time and 


72 hours. temperature 


detecting present on surface of 
dressed poultry. 
(PNB) 
ganisms, and to indicate bacterial growth by the reduction of 
the tripheny!] tetrazolium chloride. The reduction of this indi 


a change from a colorless state to a 


was designed to be selective negative or 


eator is accompanied by 


pink to reddish color. The PNB medium was formulated in 2 
parts, the base medium and the indicator solution. The base 
medium consists of the following ingredients: 
Sacto skim milk 100 g. 
Phytone 20 g. 
Yeast extract 5 g. 
Distilled water 800 ml. 
The indicator solution consisted of the following: 
K.H PO, 5 g. 
PO, g. 
2,3,5, tripheny] tetrazolium chloride 0.1 
Nacconol NRSF 1.0 g. 
Distilled water 100) ml. 

Base medium was prepared, brought to a pH of 7.3 with 
NaOH and dispensed in 8 ml. quantities in % in. test tubes. 
The tubed media in test tube racks was autoclaved at 116 
117° C. for 10 minutes. This time and temperature was found 


to produce sterile medium without resulting caramelization. 
The pH after sterilization was 6.8. 
sterilized at 121° C, for 
tion blank wrapped in aluminum foil. 

saecto skim milk was employed in the base medium for the 
dual nutrient and offering an 
opaque background as a After 


found 


The indieator solution was 


15 minutes in a standard 100 ml. dilu 


purpose of producing a good 
eontrast for the color reaction. 
Broitman (2) 
extract 


four 


an extensive sereening of 10 peptones, 
Yeast 


representatives of 


phytone to be the most suitable. was added to 


stimulate growth of psychrophilic 
genera, namely: 

Pseudomonas fluorescens, 

Achromobacter superficiale, 

Alealigenes viscosus, and 


Flarobacterium rhenanus 


A phosphate buffer system was used to bring the final pH to 
7.3, about the optimum pH level for these organisms. A 
of comparative experiments was then made with the previously 
mentioned organisms to determine the most suitable composi 
Thus skim milk (10%); skim milk (10% 

skim milk (10%) and 
and skim milk (10%) with phytone (2° 
extract (0.59%) were compared, 

Determinations of the growth rates of these organisms were 


series 


tion for the medium. 
and phytone (2%); 


(Q.0%e ); 


yeast extract 


©) and yeast 


made according to the method of Darby and Mallmann (4) 
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using a minimal inoculum and recording the early phase of 
growth. A 24-hour 
each day for 


of each organism was transferred 
Infusion agar slants at 


culture 
Brain-Heart 
The comparative media were prepared in 


3 days on 


in. diameter 


test tubes and autoclaved at 116-117" C. for 10 minutes. Sterile 
phosphate buffer was added aseptically to all media at the 
time of inoculation. A set of 4 tubes was inoculated for each 


lit 


medium using a dilutior 
One tubs 


that gave 50 to 100 organisms per ml. 
each time interval of 0, 
for 72 hours at 


each set was plated at 


TGE agar 


from 


3, 6, and 9 hours on and incubated 
20 

The studies indicated that the combination of skim milk, 
gave 
any of the 


Achro 
This 


equal or better growth with the Pseu 


phytone, and yeast extract equal growth with the 


nacter sp. compared to other combinations. 


same combination gave 
domonas sp. and Alcaligenes sp., and consistently better growth 
with the Flavobact: 


binations tested. 


ium sp. compared to any of the other com 


medium 


PNB 


and used as 


formulated as 
the 
ready-to-cook poultry: 
diluent, 1 ml. of the indi 
aseptically to each base medium tube. 
added to the tube 
20°C, final 


From these results a was pre 


viously deseribed follows to test microbial 


population present on the surface of 
At the time of 
cator solution was adde« 
Then 1 ml. of the 
which was rapidly 
Duplieate 
Control tubes containing the 
tidn but 


sampling the rinse 
| 


same 
The 
tubes were run for each sample tested. 


indicator solu- 


rinse diluent was 


swirled and ineubated at 
| H was 7.3. 
ind 


A positive reaction 


base medium 


uninoculated were also ineubated. 
a deep pink to red color throughout the 
until the first 


Was apparent at which time 


was considered to be 


medium. Observations were made occasionally 


deteetable sign of a eolor change 
the tubes were checked every three hours until a definite posi- 
tive test developed. 


taken in handling tetrazolium 


sensitive to light 


Certain precautions must be 
salts. Many, if not a 
and will turn pink in solution if exposed to ordinary daylight 
or yellow For of the 
plete PNB medium for 2 hours with yellow artificial light (100 
watt bulb gave a 
tubes to fluorescent light 
medium 
solution 


ll, tetrazolium salts are 


artificial light. example, com- 


exposure 
pink color. However, exposure of similar 
for 2% days gave no change in the 
Therefore, to avoid light sensitization, the indicator 
protected light and the complete 
mmediately testing the various 
tion, uninoculated control tubes handled 
is inoculated tubes were found to be stable 
At this time, they 
some precipitation and not 


was always from 


medium constituted before 


samples, In this connec 
in the same manne! 
in a dark 


were usually 


incubator for as long as 3 weeks. 


discarded beeause of 

beeause of any color change. 
Another 

sisted of 


use in this study con- 
developed by Mallmann 
distinet 
greatly reducing both 


method 


also adopted for 
a surface plating technique 


and Broitman This procedure has advantages 
plate 


over the routine 


pou! technique ir 
the incubation time and materials. 
Media previously described were employed in this drop plate 
method with the exception of incorporating triphenyl tetra- 
zolium chloride in the TGE agar (1—10,000) final concentration, 
Drop plates of TGE agar were 
24 to 30 hours and at 4.5° C. for 5 days. 
lat 20° C. for 24 to 30 hours. 
Prior to inoculation, the poured, allowed to harden 
and then dried at 37° C. for a of 4 hours in an in 
verted position with the lid slightly ajar to facilitate drying. 


to facilitate counting colonies. 
incubated at 20° C. for 
The PN agar plates we 


e ineubates 
plates were 


minimum 


Suitable dilutions of the rinse diluent were made so that by 
using 0.01 ml. or 0.05 ml. the colony counts obtained were in 
the range of 50 to 100. The prepared plates were simply sec 
tored by seoring the undersurface of each plate with a wax 
pencil, Routinely sectors were used although more could be 
made on each plate with ease. Thus each dilution was made in 
triplicate. The inocula were introduced on to the surface of 
the agar plate in .01 and .05 ml. quantities using 0.2 ml. sterile 
pipets graduated in 0.01 ml. The plates were allowed to set at 
for about 20 after inoculation to 
allow absorption of the inocula drops and then ineubated at the 
appropriate After the plates were 
observed with a binocular microscope by means of oblique 
a magnification of 6.6x. 


room temperature minutes 


temperature. incubation 


illumination at 
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RESULTS AND DISCUSSION 


Past experience with the swab sampling method has 
not been satisfactory as results were too variable. 
Sampling is limited to an area of 4 in? and the re- 
moval of bacteria from the surface is variable due 
largely to inability of the operator to apply the same 
pressure and moisture contents in the swab. A method 
wherein bacteria would be removed from surfaces of 
the bird, including interior areas as well as exterior, 
should give a more representative sampling of the 
total surface pollution. 

Accordingly, the rinse technique previously de- 
scribed was compared with the swab technique. The 
results of this comparison are presented in Figure 1. 


-@- RINSE COUNT /ML. 
© SWAB COUNT IN 


LOG NO ORGANISMS 


5 


10 
TIME IN DAYS 


Figure 1. Total rinse count vs. total swab count. 


These results represent sampling of half sections of 
fryers stored at 2° C. for 20 days. The 20 halves were 
prepared at one time and stored in crushed ice 
throughout the experiment. Results reported were 
total bacterial counts on TGE agar incubated at 
20° C. for 72 hours. After 72 hours storage the counts 
obtained by the rinse procedure gave a constantly in- 
creasing population up to 17 days storage. Swab 
counts varied considerably from sample to sample, 
but in general the counts paralleled the rinse counts. 

For research purposes, the rinse procedure is the 
more dependable technique and was adopted for this 
study. It could be used with slight modification for 
plant control purposes. 

Weights of the halves varied considerably, ranging 
from 404 g. to 682 ¢. Figure 2 presents data on total 
population per 1 ml. rinse compared to total popula- 
tion per 1 g. body weight. The results are practically 
the same as might be expected in that the difference 
in surface area between the 2 extremes in weight is 
not very great. Because no significant differences 
occur, there is no need to adjust the total rinse counts 
by the body weight of the sample. All results reported 
are total rinse counts. 

Broitman (2) found that a 20°C. count on PNA 
has proved successful in measuring the psychrophile 
population in pasteurize. milk because all gram _ posi- 
tive organisms present that would grow at this tem- 


~®- BAC TERIA /ML RINSE 
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TIME IN DAYS 


Figure 2. Total bacteria/ml. rinse vs. total bacteria/gm. wt. 
of bird. 


perature are inhibited by the Naceonol. Weber (7) 
found that practically all psychrophiles present in 
pasteurized milk will grow at 20° C. Whether or not 
this would be true of the bacterial population of the 
skin of dressed birds could only be ascertained by 
bacteriological testing. Figure 3 presents the popu- 


~e- GRAM NEGATIVE COUNT 
“O- PSYCHROPHILE COUNT 


LOG NO ORGANISMS / ML 


TIME DAYS 


Figure 3. Gram negative bacterial count vs. psychrophile 
count. 


lation obtained on PNA at 20° C. in 3 days and those 
obtained at 4.5° C. for 7 days. The 2 populations 
yield parallel counts at all stages of storage, although 
the 4.5° C. count is consistently higher. Both methods 
evidently measure the same population. Inasmuch 
as 20° C. PNA method takes only 3 days, it is obvi- 
ously the better procedure for measuring the psychro- 
phile population. 

In the next series of tests the tote’ »vopulation ob- 
tained on TGE medium at 20° C. in 72 hours was com- 
pared with the 4.5° C. TGE count at 7 days. These 
tests were made to determine the number of organisms 
that might be present that were not detected on the 
20°C. PNA medium. The data are presented in 
Figure 4. Total count on the initial examinations 
prior to refrigeration of the birds was much higher 
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Figure 4. Total count vs. psychrophile count. 


than the psychrophile count, but during storage the 
differences became less until at the time of spoilage, 
the counts were identical. Some of the organisms de- 
tected on the total count determination grew to some 
extent during storage; however, the psychrophile 
counts obtained on TGE at the 4.5° C. or on PNA at 
20° C. appear the more representative of microbial 
population. 

As previously stated, Broitman (2) developed a 
color test for predicting the shelf-life of pasteurized 
milk stored at 4.5° C. 
strated that the 20° C 


Inasmuch as it has been demon- 
PNA measures the psychro- 


phile population, then the PNB test should serve as an 
indicator of the approximate population by the time 
necessary for reducing the tetrazolium. In Figure 5 
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Figure 5. Total gram negative count vs. tube test. 


are presented graphs of the 20° C. PNA counts and 
the reduction times of the PNB tests. A close relation- 
ship existed. This was characteristic of the many 
comparative tests made during this study ineluding 
birds treated with chlortetracycline. 

In the next series of tests, comparisons were made 
of the PNA 20° C. counts and the raw odor score. The 
raw odor score was used as a measurement of spoilage 
rather than cooked taste seores because it detects an 


MICROBIOLOGICAL METHODS 


earlier degree of spoilage that more closely measures 


day the product was acceptable as measured by the 
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consumer acceptance. 


Results are presented in Figure 6. On the tweifth 
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Figure 6. Comparison of gram negative count vs. raw odor 
score. 


raw odor score, but the psychrophile population was 
approaching a count of 1 x 10°. On the fourteenth day 
the product was rejected by all panel members as un- 
acceptable and the bacterial population was 1 x 10°. 
This relationship has held on all tests made on both 
antibiotic treated and untreated birds. 

A comparison of the raw odor score and the PNB 
test is presented in Figure 7. An examination of the 
previous charts reveals a parallel relationship be- 
tween the raw odor score and the PNB test reduction 
time. 


oe- HOUR OF POSITIVE TUBE TES 


ODOR SCOPE 
° 
| z 
/ 
{30 
. 
2 
¢ 
4 20> 
° 
w 
2 
4 \o 0 
1?) 9 


Figure 7. Positive tube test vs. raw odor score. 


Thus, two methods of evaluating spoilage popula- 
tions on dressed poultry are presented. These methods 
offer a quick evaluation for determining sanitary 


quality. One method, the PNA 20° C. either pour or 
drop plates, yields accurate bacterial populations and 
the second, the PNB reduction test, offers an approxi- 
mation technique, somewhat comparable in accuracy 
to the resazurin test in milk. Both tests offer means 
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of evaluating sanitation practice in dressing plants. 
Obviously, a psychrophile count of 1x 10° or a PNB 
reduction time of 24 hours or more indicates a sani- 
tary operation. In the series of tests presented, the 
shelf-life of untreated birds was 12 days at 4.5° C. 


Shelf-life of a product can possibly be predicted but 
either test cannot be used until after 72 hours of stor- 
age. No increase or a reduction in bacterial popula- 
tion in the first 72 hours occurs as measured by all 
tests. From this time, the increase in population is a 
straight line function so that population could be 
estimated and on the assumption that a psychrophile 
population of 1 x 10° indicates spoilage, then the shelf- 
life could be predicted. 

The PNB reduction test could be used in like man- 
ner in that a reduction time of 36 or more hours after 
72 hours storage would indicate a shelf-life of approxi- 
mately 10 days. Although tests made with treated 
and untreated poultry dressed in the University dress- 
ing plant and 2 series of experiments in a commercial 
plant gave comparable results, many more tests would 
have to be made to prove the methods for predicting 
shelf-life and to establish standards. The investi- 
gators are hopeful others will test these methods for 
this purpose. 


SUMMARY 
A new method for determining psychrophilie popu- 
lations on dressed poultry by the use of a Phytone- 


Nacconol medium incubated at 20° C. for 72 hours by 
either the pour or drop plate technique is presented. 

An indicator reduction test using a Phytone- 
Nacconol tetrazolium medium is also presented for 
detecting insanitary plant operations and also a 
possible means of predicting shelf-life. 

A total immersion method of determining bacterial 
population of the skin of dressed poultry was found 
more accurate than the swab technique. 
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Statistical Development of Objective 
Quality Scores for Evaluating the Quality of 


Food Products 


Development of the Scoring Scales: 


Manuscript received September 5, 1957) 


is THE PAst 10 To 15 YEARS, much 
attention has been given to developing objective 
methods for assessing subjective quality measure- 
ments. Smith (10), Planck (6), Hopkins (1), and 
Sheppard (8, 9) have directed their efforts toward 
defining stable grading and scoring procedures for 
the quality characteristics of foods. Scott Blair, and 
Coppen (7), Hopkinson (2), and Kauman, Gottstein, 
and Lantican (4) have contributed valuable informa- 
tion, in general, toward the quantification of subjec- 
tive measurement data in other fields. 

The solution to the problem of developing a stable 
scoring system for subjective quality characteristics 
lies in two fields: psychology and _ statisties. Psy- 
chology explains and describes the subjective quality 
response of sensory perception when an objective 
stimulus is applied. Statistical methods quantify the 
subjective response, describe the relationship between 
the objective and subjective quality scales, and formu- 
late the precision of the subjective judgments. 

The purpose of this paper is to demonstrate the 
usefulness of standard statistical techniques in de- 
veloping an objective scoring system for grading the 
subjective quality characteristics of foods. In this 
presentation, the authors are concerned only with the 
statistical aspects of the problem. 

Objective vs. subjective scales as a measure of food 
quality. Product quality characteristics such as color, 
consistency, and clarity can be measured by objective 
and precise physical methods in the laboratory. How- 
ever, these physical methods are sometimes expensive 
and time consuming when applied to the control of 
production processes. In these instances, visual and 
other sensory methods of evaluating product charac- 
teristics are commonly substituted for the more costly 
instrumental methods. Furthermore, physical meas- 
urements may or may not aceurately reflect human 
response to a food quality characteristic. Certain 
other food characteristies such as flavor and odor 
cannot, as vet, be successfully measured by physical 
instruments; human response (sensory measurement ) 
is still the best means of measuring flavor and odor 
characteristics. 

* Presented at the Seventeenth Annual Meeting of the Insti 


tute of Food Technologists, Pittsburgh, Pennsylvania, May 15, 


1957. 


Mae-Goodwin Tarver and 
Anna Moy Schenck 
Metal Division Research and Develop- 


ment Department, Continental Can 
Company, Inc., Chicago 20, Illinois 


The main difficulties encountered in the use of sub- 
jective sensory scales is their instability or tendency 
to drift in meaning with time and with judges. This 
problem is a serious one in that a numerical degree of 
failure must represent the same physical quantity at 
all times. Furthermore, the same subjective degree 
of failure must represent the same sensory response 
in all persons who are judging the same sample. 

In developing a stable and objective scoring system, 
this problem is minimized if the scoring system is 
developed with the aid of simple and standard statis- 
tical procedures. To prevent the subjective scoring 
scale from drifting, it is necessary to anchor this seale 
to known physical measurements and to correlate 
assigned quality scores directly with the subjective 
scale, if the product attribute is not measurable by 
physical means. The relationship between the sub- 
jective scale and the physical scale can easily be estab- 
lished by a standard statistical method: regression by 
the method of least squares. The precision or the 
reproducibility of judgment and scoring data can also 
be easily assessed by a second standard statistical 
method: the analysis of variance. Objective quality 
scores can then be calculated based on the objective- 
subjective relationship. Finally, a series of standard 
samples may be prepared, based upon the objective- 
subjective relationship determined by the statistical 
methods. These standard samples must be used to 
‘“‘anchor’’ the degree of failure grades assigned by 
the julging panel in future scorings of the quality 
characteristics and are an integral part of the scoring 
system. When natural standards cannot be preserved, 
artificial standards may be prepared by matching 
these to the natural product characteristics. 

Statistical development of the objective scoring 
system. The statistical development of an objective 
scoring system for color and clarity of a beverage 


product is illustrated in the following example. 


EXPERIMENTAL 


A dye solution in the color range of the natural produet was 
prepared. Measured amounts of a darker dye solution were 
then added in equal increments to simulate a darkening of the 
color of the beverage product. 

The quality characteristic of clarity was simulated by add 
ing equal increments of a colloidal substance to a dye solution 
representing the normal color of the beverage. It is assumed 
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that the range of product acceptability was included within 
the range of the color and clarity samples. It is assumed that 
human response to the artificial beverage color is direetly cor 
related with human response to the natural color of the bever- 
age. The color and clarity series were terminated at the point 
of assumed product rejection. Five color increments and six 
clarity increments were included in the series of samples. In 
actual practice, the clarity samples must be prepared over the 
full range of color samples. 

A panel of three judges was asked to grade the samples 
numerically using the following subjective degree of failure 
scale (3) for both quality characteristies: 


Subje ctive 


numerical grade Deserip ive term 


No failure, perfect color or elarity 
Very slight darkening or turbidity 
Slight darkening or turbidity 
Moderate darkening or turbidity 
Bad darkening or turbidity 

Very bad darkening or turbidity 


Several days later the judges were asked to regrade the same 
samples to obtain the reproducibility or precision of the 
judging panel. 


RESULTS AND DISCUSSION 


The data from the series of samples are given in 
Table 1. 

The analysis of variance of the degree of failure 
data resulting from the color judgments is shown in 
Table 2. 


TABLE 1 


Data obtainea by a panel of three judges on grading five 
simulated beverage samples for color and six simulated 
beverage samples for clarity 


Judge | Judge 2 Judge 3 
Trial Trial Trial 


Color: Mis. of 
Dye 


Clarity: Mg 
Colloidal Sub 
stance 

0.5 
2.0 
3.5 
5.0 
6.5 


The analysis of variance showed that the 3 judges 
were grading the color samples in the same manner 
since there was no. significant difference between 
judges nor were there any significant interactions. 
There was no learning factor in this series of samples 
since there was no. significant difference between 
trials. The relationship between the degree of failure 
and the amount of added dye could be represented by 
a straight line since only the linear component of the 
between sample mean square was significant. The 
reproducibility of one measurement from any one 


TABLE 2 


Analysis of variance—degrees of failure for color 
(No turbidity present) 


Sum of Degrees Mean F 
squares | of freedom square ratio 


Source of variation 


Between judges.. 0.020 O10 F< 1 
setween trials. 0.003 
Between color samples... .. 63.090 5.773 477.970 
Linear component................. 63.040 
Quadratic component....... O50 L.515NS 
Cubic and higher component 
Pooled Residual.......... { 3 033 
Interactions 
Judges x trials... 0.029 O15 
Trials x samples. 054 
Judges x samples.. o.040 
Residual......... 0.441 055 
63.84 


Critical Level 1%; **Significant at the 0.1% level; NS—Not 
significant. Reproducibility (P 99.73% ) 
for one measurement from any one judge 


+0.52 degrees of failure 


judge was 0.52 units of failure on the subjective 
scale. 

Following the analysis of variance of the color data, 
the average subjective color grades were plotted 
against the amount of added dye as is shown in 
Figure 1. The linear regression for the data was eéal- 


RELATIONSHIP BETWEEN THE 
SUBJECTIVE AND OBJECTIVE SCALES 


CESREES OF FAILURE 
0.2571 sls DYE -0 4152 


In 12 
Mls CYE SOLUTION 


DEGREES OF FAILURE - SUBJECTIVE SCALE 


4 4 + 


% GIALITY SCALE FOR COLOR - OBJECTIVE SCALE 
Figure 1 


culated by the method of least squares. The equation 
for the line was: Estimated degree of failure = 0.2571 
mls. dye — 0.4152. The analysis of variance for the 
linear regression is shown in Table 3. 


TABLE 3 


Analysis of variance for the linear regression of degrees of 
failure for color darkening on amount of added dye 


Sum of | Deg-ees | Mean F 


Source of variatio 
e of variation squares | of freedom) square ratio 


Due to linear regression 62.964 1 62.964 | 2098.800** 
Deviations from regression... 0.126 { 0.042 1.400NS 
Residual 0.030 


Critical Level **Significant at the 0.1% level; NS—-Not 


significant. 


This analysis shows that the color data were satis- 
factorily represented by a straight line within the 
range of the data since the vegression was significant, 
while the deviations from the linear regression were 
not significant. 


0 
l 
3 
4 | 
5 
| 
| 
5 
FOR COLOR 7 7 
4 
a 
3 Pa 
a 
ail 
a” 
1 ar 
| 
} 
4 0.7 o.4 os 
1.5 19 1.7 1.5 1.5 
12 3.0 2.7 2.9 2.5 2.8 2.6 } 
20 4.5 4.5 4.5 1.6 | 
0.5 o.5 0.2 0.2 
1.5 2.0 1.6 1.6 2.0 2.0 
10 3.2 3.0 3.0 1.2 
4.1 4.1 4.55 1.5 4.1 
1.5 45 4.7 4.7 44 
5.0 is 41.9 4.9 4.9 5.0 
| 
| 
| 


The objective quality scores for the quality charac- 
teristic of darkening of color were obtained by divid- 
ing the range covered by the regression of the samples 
of the adedd dye solution, 1.9 to 21.0 mls., inclusive, 
into one hundred equal parts . This per cent objee- 
tive quality seale is shown in Figures 1 and 3. A sub- 
jective degree of failure for darkening of the color of 
a beverage was converted directly into an objective 
quality score. Standard samples for darkening of 
color were prepared from the relationship shown in 
Figures 1 and 3: 


Degree of V1. of dye Objective 
failure solution quality score 


100 


These series of samples were to be used as reference 


standards in all subsequent darkening of color scor- 
ings of the beverage product. An unknown sample 
could easily be measure.| against the series of standard 
samples and an appropriate quality score could then 
be determined. 

The clarity degree of failure grades were also statis- 
tically analyzed. The analysis of variance of these 
subjective grades for clarity is shown in Table 4. 


TABLE 4 
Analysis of variance—degree of failure for clarity 
(Color is normal color of beveage) 


Sum of Degrees Mean F 
of freedom square ratio 


Source of variation 


squares 


Between trials O.007 0.007 F<1 
Among judges 0.050 2 0.025 F<1 
Among clarity levels 93.550 7) 18.71 [3261.11°*** 
Linear component 1 RRLO5 692 .96*** 
Quadratic component 5.370 1 5.37 148 
Cubic and higher com; onent 0.130 1.59NS 
Pooled Residual 0.723 27 O.027 
Interactions 
Judges x trials 0.005 L028 
Judges x clarity levels 0.180 5 0.018 F<1 
Clarity levels x trial 0.183 10 0.037 1.19NS 
Residual O.305 O51 
Total 84.55 
Critical Level 1% Significant at the 0.10% level: NS Not 
significant. Reproducibility (P 99.73% +0.48 units of failure for 
one measurement from any or judge, on the subjective scale 


The analysis of variance showed that the judges 
were grading the samples in a uniform and similar 
manner since there was no significant differenee be- 
tween the judges nor any significant interaction. The 
reproducibility of any one judge, based on any one 
measurement or trial was +0.48 units of failure 
(P = 99.73% ) on the subjective seale. This indicated 
that subjective clarity judgments could be realisti- 
cally made on any one measurement to the nearest 
half unit of failure. The relationship between the 
objective (mg.) scale and the subjective (degree of 
failure) scale was shown to be a single inflection curve 
since the second degree curve (quadratic) component 
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of the among clarity levels mean square was very 
highly significant while the more complex curve com- 
ponents were not significant. 

Following the analysis of variance of the clarity 
levels, the mean subjective clarity grades for the three 
judges were plotted against the amount of colloidal 
material present. The plot of the data revealed an 
asymptotic regression curve rather than a true second 
degree (quadratic) curve. Patterson’s method (5) 
was used in fitting this type of regression, and the 
equation for the curve was: Estimated Degree of 
Failure = 5.3233-6.0047 (0.7320). This asymptotic 
regression of degree of failure and the objective clar- 
ity scale is shown in Figure 2. The analysis of 


variance for the regression is shown in Table 5. 


CTIVE SCALE 


DEGFEES OF FAILUPE SUBJE 


Figure 2 
TABLE 5 


Analysis of variance—regression of degrees of failure on 
amount of colloidal material 


m of De ees Me 4 
hadron of Sun Deg lean 
squares of freedom square ratio 
Due to regressio1 65 13.365 1590.96*** 
Deviations from regress i 1.77 NS 
Residual 7% 0.02 
Total 
*Significant at the eve NS—N« gnificar 


The analysis of variance of the regression indicated 
that the fitted curve well represented the relationship 
between the degree of failure grades and the amount 
of colloidal material present in the samples. The 
deviations from the asymptotic regression were not 


gnificant while the regression itself was very highly 


significant. 

The objective quality scores for clarity of the 
product were determined by dividing the range 
covered by the regression of the samples, 0.4 mg. to 
9.3 mg., inclusive, into one hundred equal parts. This 
per cent quality scale is shown in Figures 2 and 3. 
The subjective degrees of failure were converted 
directly into objective quality scores from these 
graphs. Standard samples for clarity of the beverage 
were prepared in accordance with the relationship 
between the subjective degree of failure scale and the 


objective scales. 


| 
0 0 | 
1.0 5.5 Su 
1 
4 
4 
7 
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These reference standards were to be used in all 
subsequent gradings for clarity of the beverage 
product having a normal beverage color. The un- 
known samples would then be matched against the 
standard samples and an objective quality score for 
clarity could then be assigned. 

The reproducibility of the subjective degree of 
failure grades for both color and clarity were very 


similar for this judging panel: 0.52 units for color 


amd ©O48 units for clarity. These values represent 
the basie capability of the panel for subjective judg- 
ments of this type. Color and clarity samples may 
then be graded to the nearest half unit on the sub- 
jective seale. 

Referring to Figure 3, the color and the clarity 
curves reveal the effect of these beverage quality 


OBJECTIVE QUALITY SCORES FOR CLAPITY AND COLOR 
CASEC ON REGRESSION CURVES OF FIGURES 1 AND 2 


DEGREES OF FAILURE SUBJECTIVE SCALE 


OQJECTIVE QUALITY SCORE 
Figure 3 


characteristics on the subjective grades of the judging 
panel. The panel judged or weighted each degree of 
failure of color equally. The judgment factor for each 
degree of color is one. Some degrees of failure for 
clarity were considered to be more important by the 
panel than were others. Hence, the judgment factor 
for the various degrees of failure for clarity is not 
constant throughout the range of quality. Obviously, 
if the degrees of failure were equally weighted, a 
straight line at a 45° angle would describe the rela- 
tionship between degree of failure and the objective 
quality scores. If the degrees of failure are not 
equally weighted but are weighted in a systematic 
manner, an asymptotic curve will result. A curve 
above the straight line indicates a characteristie which 
approaches a failure point slowly. That is, slight 
changes in quality levels result in small changes in 
degrees of failure; for this reason the degrees of 
failure for a quality characteristic of this type will 
have weights of less than one. Any product charac- 
teristic which reacts quickly to small changes in qual- 
ity levels will lie below the straight line; the subjee- 
tive degrees of failure, in this instance, will have 
weights greater than one. Consequently, from Figure 
3, color was judged by the panel to be a more im- 
portant quality characteristic than was clarity. 
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Figure 4 shows the naturally weighted color and 
clarity scores plotted against the values they would 
assume if the quality characteristic of clarity was 
equally weighted by the judging panel throughout the 
failure range. It is possible to obtain the judgment 
factor from this plot. The color curve obviously has 


1 
a 
= CLARITY COLOF 
SF Gw = Gu 
cw 
aS 
NATURAL WEIGHTS INHEREMT IN 
ra COLOR AND CLARITY SCORES 
= 
20} 
DEGREES OF FAILURE 
4 3 2 1 0 


19 an ci 40 5 £0 70 80 90 100 
OBJECTIVE QUALITY ASSUMING EQUAL WTS. OVER TKE FAILURE RANGE=Gu 


[Gw = 12.798 (Unweighted Grade): **] 
Figure 4 


a weight of one. A line of best fit was fitted to the 
clarity data and the curve was shown to be a loga- 
rithmic curve: 
Panel Clarity Grade = 12.798 x 
(unweighted grade )° 44% 

Hence, the judgment factor or natural weight for 
clarity is a logarithmic function as evidenced by these 
data and has a weight of (unweighted grade)? **®, 
The natural weight which is present in the objective 
quality scores for clarity may be characteristic of a 
specific judging panel. It must be emphasized, there- 
fore, that the judgment weights shown in Figure 4 
were determined from the actual grades assigned by 
the panel of judges and were not known in advance. 

Determination of composite scores. Composite or 
average scores which are naturally weighted for the 
various quality characteristics of the product may be 
determined in several different ways : 

(1) Simple averages of the individual quality 
characteristics. This method assumes that the natural 
weights of the individual characteristics add rather 
than multiply in the composite score. However, if 
logarithmie weights are obtained, it is not advisable to 
use arithmetic averages. 

(2) Regression and correlation of a visual or sen- 
sory composite acceptability score with the single 
objective quality seores (the ‘‘Gestalt’’ character- 
istic). This method may result in a rearrangement of 
the natural weights of the individual characteristics 
in the composite score since an over-all visual accepta- 
bility impression may cancel part of the impression 
made by single quality characteristics. This second 
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method is more realistic for consumer acceptance 
studies than the use of a simple average quality seore. 

(3) Geometric average of the individual quality 
characteristics. When a visual or sensory composite 
score is difficult to obtain, this method results in a 
more realistic impression of consumer acceptance since 
if one quality characteristic has an objective quality 
score of zero, the product is rejected. 

The above methods will be described in greater de- 
tail in a subsequent article. 


SUMMARY 


Subjective quality measurements have a tendency 


to drift or to change in meaning with time and with 
judges unless they are anchored to a reproducible ob- 
jective scale. The relationship between the objective 
and the subjective scales is easily determined by 
statistical methods, and the precision of quality 
Judgments is assessed by such methods. Objective 
quality scores can be established from the relationship 
between the objective and the subjective seales. These 
methods are illustrated, using a set of data simulating 
the color and clarity of a beverage product. The 
natural weights or judgment factors inherently 


present in the quality characteristic data obtained 
from a panel of judges may be isolated and studied. 
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The Potential Application of Antibiotics 


in the Salmon Canning Industry 
ll. Chemical and Bacteriological Evaluations: 


Manuscript received May 15, 1957 


Tue SOCKEYE SALMON (Oncorhyn- 
chus nevrka), one of the most valuable species of fish 
found in the Western coastal waters of North Amer- 
ica, represents a sizeable resource. The average 
American pack for the years 1945 through 1955 was 
approximately 1,750,000 standard cases, valued at 
$50,000,000 (7). One of the major problems facing 
the canners of sockeye salmon is the storage of the 
eatch prior to canning. Beeause of the nature of 
fishery operations and the regulations affecting them, 
the canner has to handle large quantities in very short 
intervals of time. Hle may receive as many as a mil- 
lion fish a day, and the total time of operation may be 
as short as a week or 10 days, with the maximum 
only a month or so. Table 1, which presents the 1956 
eatch statisties of sockeye salmon in the Naknek- 
Kviechak area of Bristol Bay, Alaska, where there were 
but two canneries in operation, gives an impression of 
the scope of the industry. 


TABLE 1 


1956 catch statistics of sockeye salmon in the Naknek-Kvichak 
area, Bristol Bay, Alaska’ 


Number of 


fi fish total 
eatch 


7,651 
$8,923 
8,784 
771 


2,8192.3 


AT9 
65,409 


' These data were furnished by the Bureau of Commercial Fisheries 
Alaska Region, United States Fish and Wildlife Service. 

* Catch per boat limited by canneries 

‘Author's estimate of catch if beats were not put on limit 


1.256.000 fish 


The cost of such a short time, high speed operation 
is often very high, particularly where men, supplies, 
equipment, and fuel have to be transported to rela- 
tively remote areas along the Alaskan coast. Although 
mechanical refrigeration is being brought into greater 
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use as a means of holding raw fish, it is costly to install 
and to operate. The fishing season is usually short, 
and the installation of refrigeration and other heavy 
handling equipment often constitutes a considerable 
financial risk. To date, therefore, the investment in 
refrigeration equipment has been rather limited. A 
few shore installations use refrigerated brine, an:| 
sone companies have started to use refrigerated brine 
on the barges. 

It is clear that any method which will extend the 
storage life of the salmon and ameliorate the problems 
due to periods of heavy supply and acute shortage, 
without incurring additional heavy investment, will 
reduce the risk involved and also make for an im- 
proved operation. 

In 1944, Tarr (13) reported the first work on the 
use of antibioties for the preservation of fish. Since 
that time, this preservation technique has spread and 
its application to poultry, meat, and other foods (6, 7, 
8, 9) is well known. The tetraeveline group of anti- 
bioties has been found to be particularly effective 
(10, 14) in preserving animal products. The applica- 
tion of these antibiotics to retard salmon spoilage 
prior to canning was therefore a natural outgrowth 
of the success of the original research. The = con- 
tinued interest of the canners in finding a more eco- 
nomic method fer preserving the cateh than was 
available to them was an equally important factor. 


EXPERIMENTAL 


During the summer of 1956, working in co-operation with 
Charles Pfizer and Company and the Alaska Packers Associ 
ation at the latter’s Semiahmoo Cannery (in Blaine, Washing 
ton), the present investigators conducted research to determine 
the effects of oxytetracyeline and chlortetracyeline on the re 
tardation of spoilage of sockeye salmon. 

Two studies were involved: (a) brine-holding experiments 
and (b) air-storage experiments after spraying with anti 
bioties. For the brine-storage experiments, the equipment con 
sisted of two large wooden tanks equipped to recirculate re 
frigerated brine. In each of these tanks 5 wax-lined oil drums 
were placed. Each drum was lined with a polyethylene bag, 
filled with round fish, brine, and antibiotics where applicable 
(see Figure 1). 

The conditions of brine storage were those shown in Table 2. 
The air-storage experiments were conducted as follows: In the 
first of these, salmon were sprayed with 100 p.p.m. of oxytetra 
eyeline immediately upon receipt aboard a tender at the fishing 
grounds and held in air (65 + 5° F.) along with fish which had 
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frigerated brines. 


been sprayed with sea water. In the seeond, fish were given 


spray of 20 p.p.m. oxytetraecycline on two successive days. Con 


trols in the latter case were sprayed with sea water under the 


sume conditions 


TABLE 2 


Summary of storage conditions for brine holding experiment 


Brine temperature 


F 40 50° F 
5 OT¢ 5 p.p.m. > p.p.m,. OTC 
10 OTF 10 OT 10 p.pam, 
20 ppm, OTC 20 20 p.pam, OTE 
>p.p.m. CTC, 10 20 p.pom, CT 
Control (No Antibiotic) Control Contro 
Oxytetracyeline 
Chiortetraecveline 


removed from each batch after specific intervals 


canned, frozen, and held for chemical and bacteriologiea 


Summary of brine storage and spray 


Control 
5 OTC 
F. Brine 10 p.p.m, 
20 p.pan, OTC 
CTE 


Control 
p.p.m, OTE 


Brine 10 p.p.m, 
p.p.m. OTC 
10 p.p.m, CTE 


Control 

5 p.p.m. OTE 
10 p.p.m, OT 
20 p.p.m, OTC 


20 p.p.m 


Control 


Room 
Temp 100 p.p.m, OT! 


spray 


Control 
1 spray—20 p.p.m. 
20 p.p.m,. OTE 


sprays 


Figure 1. Equipment used for holding of salmon in re- 


For each experimental condition, a sample of 4 fish was 
of storage. 
Single steaks from each of the fish were ground together, 
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APPLICATION OF ANTIBIOTICS TO SOCKEYE SALMON 


TABLE 3 


experiments based on organoleptic judgments of canned samples 


Storag Concentration of 
condition antibiotic 


Days rated good Days until rated poor 


analyses. The remaining steaks were canned in the standard 
cannery manner al eld for organoleptic and chemical testing. 
The organoleptic tests were conducted by two separate 


ination took place at the School of 


groups. The 
Fisheries, University of Washington, Seattle, the panel con 


sisting of individuals from the salmon canning industry. The 
letails of the examination have been presented in a previous 
paper (7 The second examination, in San Francisco, was 
undertaken jointly by the California Packing Corporation and 
the personnel of tl Fisheries Research Laboratory, Hooper 
Foundation, University of California. A summary of the re 


sults of these examinations is presented in Table 3. 

Chemical tests on the raw frozen samples consisted of vola 
tile acids and volatile bases determinations using the vaeuum 
distillation technique The results of these tests are pre 
sented in Tables 7-11. The chemical determinations performed 
on the canned samples of fish were those for (a) volatile re- 


dueing substances (4), and (b) for total volatile nitrogen and 
trimethylamine nitrogen determinations, using the microdiffu- 
sion teehnique | In addition, the volatile acids and volatile 


bases determinations were carried out on the canned samples 


from fish which had been maintained in 32° F. brines. The 


results of these determinations are also presented in Tables 
7-11. 

The direct microscopic count and the standard plate count 
techniques 12 we! ittempte for the bacteriological 


examination of the frozen samples 


RESULTS AND DISCUSSION 


Under the conditions of this investigation, the anti- 
bioties extended the overall storage life of the sockeye 
salmon and also, for a short time, the period when the 
salmon were judged as good. This is demonstrated 
by Table 3 which summarizes the organoleptie judg- 
ments of the heat processed samples. As the table 
shows, the judgments obtained in the Seattle and San 
Francisco tests were markedly similar. The table also 
demonstrates that there were no apparent differences 
in the effect of the two antibiotics, oxytetracyveline and 
chlortetracycline, used in the brine experiments. All 
the levels of the antibiotics used in these experiments 
seemed equally effective, indicating that brine eon- 
taining 5 p.p.m. of either antibiotic is of sufficient 
concentration to give the maximum preservative 
effect. In the case of the sprays, however, the 100 


San Franc Seattlh San Francisco 
3 
14 24 22 
13 i 23 
1 7 
8 
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p.p.m. spray was more effective than was the 20 p.p.m. 
spray. Results with two 20 p.p.m. sprays were doubt- 
ful. According to the Seattle examination, two 20 
p.p.m. applications equaled the effects of the single 
100 p.p.m. spray treatment. The result was not borne 
out by the San Francisco examination. 

Texture changes were not noted in the canned fish 
at either of the examinations until the fish were well 
past the limit of acceptability ; even then the changes 
were not consistent. In some instances, the samples 
were rated poor, owing to rancid or off-odors that were 
thought to be nonbacterial in origin. It appears, 
therefore, that changes in the flesh and fat of salmon 
can occur as a result of autolytie and chemical 
processes as well as from the activities of microbial 
life, possibly other than bacterial. 

The retardation of spoilage was inconclusive on the 
basis of the results of the bacteriological determina- 
tions. It was necessary to freeze and store the samples 
in the frozen state prior to determining the bacterial 
counts. It was hoped that the use of ths direet micro- 
scopie count technique would obviate the effects of 
freezing. However, attempts to apply this technique 
were unsuccessful and viable plate counts were used. 
It appears that there was considerable destruction of 
the organisms due to freezing and frozen storage sinee 
counts on the most spoiled fish rarely reached the level 
of 10° organisms per gram. Table 4 gives representa- 
tive data on the plate counts. 

It is believed that the destruction due to freezing 


TABLE 4 


Plate counts (org./g.) of raw frozen salmon previously stored 
at 32° F. in refrigerated brines containing various 
concentrations of oxytetracycline and 
chlortetracycline’ 


Concentrations of antibiotics 
Control 
(no anti 
biotic 
added 


Days 
in 


5 p.p..m 10 p.p.m 20 p.p.m. 5 p.p..m. 
brine 


Oxytetra Oxytetra Oxytetra Chiortetra- 
eyeline eycline eycline eycline 


1800 2.100 1,400 


TOO 700 

900 ,200 

1,500 7 R00 

1.300 2. 700 
7.000 8.600 3.8 12,000 


'Tryptone glucose extract agar plates incubated at 17—-19° C. for 48 
hours. 


was selective, eliminating the more sensitive organisms 
and leaving the resistant or conditioned organisms 
which one might expect to find in the bacteriostatic 
environment of the antibiotic solutions. The applica- 
tion of differential staining (5) demonstrated that a 
larger number of spores were present in the fish stored 
in antibiotic brines than in the controls. Furthermore, 
when samples from the 32° F. brine-storage experi- 
ment were incubated for 24 hours at 50° F. prior to 
counting, the control samples were higher in count 
than those samples from fish treated with the anti- 
bioties. This indieates that the antibiotics had either 
inhibited or were inhibiting bacterial growth in the 
treated fish. The results are presented in Table 5. 

In the case of the spray treated fish, the bacterial 
plate counts demonstrated lower counts in the treated 
fish than in the controls (Table 6). It is possible that 
under the conditions of warm air storage (65 + 5° F.) 


TABLE 5 


Plate counts of raw frozen salmon previously stored at 32° F. 
in refrigerated brines, frozen, then incubated prior to plating 

Sample treatment: Removed from frozen storage and incu 
bated at 17-19° C. prior to plating with Tryptone Glucose Ex 
tract Agar (3% salt added to medium). Plates ineubated at 
17-19° for 48 hours. 


Control (org./g.) 
(No antibiotic 
added to brine) 


5 p.p.m, Oxytetra 
cycline added 
to brine (org./g.) 


Days in brine 


540,000 
2,800,000 


370,000 
910,000 
870,000 
1,200,000 
21,000,000 


8,000,000 
6,000,000 


TABLE 6 


Plate counts (org./g.) for raw frozen salmon previously stored 
at air temperature (65 + 5° F.) and sprayed with 
20 p.p.m. oxytetracycline’ 


20 p.p.m. OTC spray | 100 p.p.m. OTC spray 
Control | Single |2ndspray| Control | 
Sea water spray on ea water Spray 
spray 1st day 2nd day spray 
13,000 19,000 - 5,000 1,400 
44,000 38,000 34, 82,000 % 
640,000 130,000 420,000 47,000 
87,000 


450,000 


‘Culture Medium: Tryptone Glucose Extract Agar w/3% Na! 
added to dilution blanks. Plates were incubated at 17—-19° C. for 48 
hours. 


TABLE 7 


Chemical determinations of frozen raw sockeye salmon stored at 32° F. prior to canning in brines with and without antibiotics 


Control 


(No antibiotic) 5 p.p.m. OTK 


Time of storage 


(Days) 


_A.: Volatile acids——ml. 0.01 N acid per 100 g. 
_B.: Volatile bases——mg. N per 100 g. 


10 p.p.m. OTC 


20 p.p.m. OTC 5 p.p.m. CTC 


Days 
4 200 100 
1 
: 
12 3 
15 600 ‘ 
18 1,300 5 
1,200 
V.A.! V.B2 V.B. V.A. V.B. V.A. V.B. V.B. 
aes 40.5 11.8 40.3 12.3 44.0 11.7 } 37.1 11.4 36.5 11.1 
a sei 34.9 12.4 | 35.1 11.3 33.8 9.3 34.0 10.2 
/< 31.9 10.5 32.1 12.5 36.3 11.1 34.6 8.9 34.0 9.5 
nesitiads 51.1 11.8 43.9 16.2 35.3 10.3 87.4 9.4 38.0 10.4 
“— 53.4 12.6 40.5 14.4 45.7 12.9 39.4 12.6 37.8 11.0 
38.9 12.7 46.7 11.5 38.2 10.6 
ly 
‘| 
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TABLE 11 


Chemical determinations of frozen and canned Sockeye salmon sprayed with antibiotics 
and stored in air (65+ 5° F.) prior to canning 


First experiment 


Control 


Time of storage 
(Days) 


Heat 


processed 


100 p.p.m. OTC spray 


Heat 
processed 


V.R.S. 


Second experiment 


Control 


Heat 


Time of storage 
processed 


(Days) 


the bacteria in all cases were multiplying rapidly 
with minimal inhibition resulting from the presence 
of the antibiotic. Consequently, when the samples 


were frozen, these young cells were destroyed in equal 
proportion for both the antibiotie-treated and the con- 
trol samples, as opposed to the possible selectivity in 


the brine-stored samples. 

The chemical results shown in Tables 7-11 indi- 
cate the same general pattern as the organoleptic 
judgments. In the case of the raw frozen fish held in 
brine, the volatile acids and volatile bases determina- 
tions indicate that slight, if any, difference existed 
between the two antibiotics or in the effects of the 
various levels that were used. The results similarly 
demonstrated the prolongation of storage life that re- 
sulted from the use of the antibiotics as noted in the 
organoleptic judgments. For the raw frozen fish, the 
volatile acids determinations correlated better than 
the volatile bases with the organoleptic judgments. 
This is shown in Table 12. 


TABLE 12 


of spoilages indices vs. organoleptic results 
Volatile acids 


Statistical analyses 


Organoleptic score 


Volatile bases 


Organoleptic score 
3 
19.16 
5.28 
1.113 


Standard Deviation. 


Standard error of mean. 


One spray 20 p.p.m. OTC 


Raw 


Two sprays 20 p.p.m. OTC 


Heat 


processed 


Heat 
processed 


V.R.S 


For the canned fish, the volatile reducing substances 
followed the organoleptic judgments more closely 
than the total volatile nitrogen or trimethylamine 
nitrogen determinations which appear to be of little 
value. In the case of the 32° F. brine storage experi- 
ment, the volatile acids and bases tests were run on 
the canned samples as well as the volatile reducing 
substances test. In this case, the volatile reducing 
substances test appeared to be more indicative of 
spoilage than the other two. Similar to the results for 
the raw fish, the chemical examinations of the canned 
samples demonstrated a longer storage life prior to 
canning for the antibiotic-treated fish. Here again, 
there were no differences apparent either between the 
various levels of the antibiotics or between the two 
antibiotics. 

The chemical results as well as the results of the 
organoleptic examinations indicate that the extension 
of the storage time beyond that of the control is de- 
pendent upon the storage temperature. The lower the 
temperature, the longer in absolute time is the exten- 
sion of the storage period. 

It should be noted that assays for residual anti- 
biotic activity in the canned products were negative. 


SUMMARY 

Under the conditions of this investigation, oxytetra- 
eycline and chlortetracycline retarded the spoilage of 
sockeye salmon. The overall storage life appeared to 
be extended by a factor of approximately 1.5 over the 
cases where no antibiotics were used. 

The extension of the storage time was dependent 
on the temperature. At the high storage temperatures 
(65 + 5° F.), the absolute time of extension was rela- 
tively small, while at 32° F., the absolute time of ex- 
tension was considerable. 

The chemical and organoleptic examinations sub- 
stantiated the above conclusions. The results of the 
bacterial examination were inconclusive probably due 
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to the fact that the samp’ 3; were stored at freezing 
temperatures prior to examination. 

Assays for residual antibiotie activity in the eanned 
product were negative. 
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Norris AN INDUSTRIAL nor an 
agricultural economy can continue indefinitely to 
grow without controlling stream pollution. Other 
measures are necessary, also, including control of soil 
erosion and the construction and careful use of dams 
for low-flow augmentation. Such conservation meas- 
ures, coupled with the control of pollution, represent 
the most that can be done with our present knowledge 
to secure the fullest use of available water supplies. 
Desalting of sea water may some day prove practical 
and actually may enlarge the amount of usable water 
in the world. Until then, at least, pollution control 
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is essential to assist in guarding domestic as well as 


industrial supplies of water. 

Industrial expansion in California, for example, is 
seriously affected already by the difficulty of obtain- 
ing adequate supplies of clean and usable water. In 
England, wells near the sea are becoming increasingly 
brackish because of the lowering of the ground-water 
level by heavy industrial and other demands and the 
consequent increasing penetration of sea water. Even 
New York City was in difficulties because of a water 
shortage several vears ago. Effective control of pollu- 
tion would make huge quantities of water available 
within the borders of New York State and the same 
holds true for other areas. 
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Typical polluting effects of industrial, agricultural 
and other wastes. Wastes from industrial plants and 
farms can affect the public waters in many adverse 
ways. Metallurgical wastes may carry acids, toxic 
substances such as cyanides or chromium and copper 
salts, compounds like iron oxide which forms rusty 
coatings on the stones of a stream bed or calcium or 
magnesium sulphates which increase the hardness of 
the water. By-product coke wastes usually contain 
taste- and odor-producing phenols. Colliery wastes, 
sand washery wastes and soil erosion may transport 
quantities of inert material into a stream, blanketing 
the bottom and smothering the plants and minute ani- 
mals which supply fish food; petroleum refinery 
wastes may carry injurious substances dissolved in 
the water, and oil which, floating on the surface, may 
reduce the absorption of oxygen from the air or foul 
boats, shipping gear, and stream banks. 

Wastes from almost all water-using industries 
except those just mentioned come from the raising 
and processing of agricultural products; henee, in 
addition to mud, lime, carbon particles, ete., wastes 
Included 
would be: juices and particles of vegetables or fruit 


carry decayable or unstable substances. 


from canneries; ensilage juice ; barnyard seepage 
from farms; and grease and blood from abattoirs. In 
addition, there are: cellulose fiber and spent sulphite 
liquor from paper and pulp mills; spent tan liquor 
and particles of hide, hair, dirt and lime from tan- 
neries; milk solids in wash waters from milk plants 
plus whey or skim milk if spills occur; textile fibers, 
dye, grease, sugars ete. from textile mills; and numer- 
ous other wastes including those from pharmaceutical 
manufacture and, increasingly, radioactive wastes. 
Incidentally, an astonishing number of those responsi- 
ble for pollution are not aware that solid particles are 
only one form of pollution and that material dissolved 
in waste waters often is more harmful than the solid 
particles. 

Development of laws for the control of stream pol- 
lution, Over 50 years ago in Pennsylvania an attempt 
to control stream pollution by law was embodied in an 
act known as the Purity of Waters Act of 1905. This 
act exempted industrial wastes from its provisions by 
definition. In spite of this, beginnings in the control 
of industrial wastes discharges, chiefly by persuasion 
and agreement, were made soon after the end of the 
first world war. Working committees for the abate- 
ment of stream pollution and the collection of data for 
industrial wastes treatment were organized between 
several state pollution-control agencies and the manu- 
factured gas, the pulp and paper, and the tanning in- 
dustries. Some of these accomplished much in the way 
of conerete results; others did not. They all con- 
tributed to the ultimate solution of their problems. In 
addition, the petroleum refining, canning, and textile 
industries organized investigator groups of their own, 


keeping the various state divisions of sanitary engi- 
neering informed of their progress. Publications of 
the American Petroleum Institute represent an out- 
standing contribution toward the development of 
means for abating wastes from that industry. (Ae- 
complishment may lag behind knowledge here as else- 


where.) The textile industry, through the Textile 
Foundation and other agencies, published useful 
data; the National Canners Association and certain 
other industries (e.g., the metallurgical) began to do 
the same. 

During the past decade an increasing percentage 
of people in this country, in addition to fishermen and 
including a considerable number of industrialists, 
have come to realize that control of stream pollution 
is necessary in order to conserve and protect water 
resources for all sorts of uses besides fishing or other 
recreation. The effectiveness of state laws for the 
control of pollution is steadily growing. A poll of all 
the states in this country early this year showed that 
all except two have laws for that purpose—some not 
very effective as yet, to be sure, but laws nevertheless. 
For no matter how desirable voluntary cooperation 
may be, laws seem to be necessary because of those who 
ilo not ** play bail.”’ 

Summary of administrative agencies. (/ the 45 
states which have laws concerning pollution, the 
designated administrative agencies fall into the fol 
lowing groups (Table 1). 


TABLE 1 


Administrative agencies concerned with pollution: 
the national picture 


Number 
Agency of states Names 
Alabama, Arkansas, Delaware, 
Kentucky, Louisiana, Maine 
| Michigan, Mississippi, 
New Hampshire, North Dakota, 
Texas, Washington, West Virginia 


Commissions 13 


Boards | California, Illinois, Indiana, 
Maryland, New York, Ohio, 
Pennsylvania, Tennessee, Utah 
Vermont, Virginia. 


Authorities - Oregon, South Carolina 


Councils Wyoming. 


Committees North Carolina, Wisconsin 
Connecticut, Florida, Idaho, lowa 
Massachusetts, Nevada, Oklahoma 
Rhode Island, South Dakota, 
Montana. 


Sanitary Engineer 
ing Bureaus 


Environmental 
Sanitation 
Divisions 


Colorado, Kansas, Minnesota 
Nebraska, New Jersey. 


Health Depart Missouri, New Mexico. 


ments 


None, but Depart- 
ments of Health 
of both states 
have powers and 


programs, Arizona, Georgia. 


Total 


The 48 states, as may be expected, have diverse 
methods of handling the control of stream pollution. 
Letters have been sent to each state and, on the basis 
of the replies and certain other data, | have prepared 
tables covering a number of the more important fune- 
tions of the pollution control agencies. These tabula- 
tions have been grouped according to the type of 
agency in charge of pollution control, as—commis- 
sions, boards, authorities, departments of health, ete. 
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By means of a ‘‘yes’’ or ‘‘no’’ entry, it has been pos- 
sible to indicate quickly whether a given agency classi- 
fies the streams of its state, or requires at least pri- 
mary treatment for industrial waste, or has effluent 
standards or any exemptions, issues permits for waste 
treatment works, or has legal penalties—with nota- 
tions where special cases oceur. These tabulations are 
presented in Table 2. 

To summarize the methods used in this country, the 
percentages of those which fall in the ‘‘Yes’’ and 
‘*No’’ groups in each of the functions tabulated, have 
been determined. For the country as a whole, 40% of 
state agencies classify streams; 25% require primary 
treatment; 28% have effluent standards; 17% make 
certain exemptions (as for example, acid coal mine 
drainage in Pennsylvania); 88% issue permits for 
treatment works and/or discharge; and 91% provide 
legal penalties for non-compliance. 


THE REQUIREMENTS IN REVIEW 


Some of the requirements of the pollution control 
agencies of several states are herewith reviewed—just 
by way of illustration. The variation in detail is far 
too great, however, for anything like a full report on 
every state. 

Maryland. The Water Pollution Control Commis- 
sion of Maryland has set up regulations which include 
the requirements that no industrial wastes shall be 
discharged into any of the waters of the state unless 
the solids can pass Tyler designation 20-mesh screen 
without grinding, maceration, or equivalent and un- 
less the turbidity is low enough to transmit 10% of 
the light through 12 inches of the sample in a 3-inch 
column, or not to exceed 300 p.p.m. by the Jackson 
Candle Turbidimeter. The B.O.D. must not exceed 
100 p.p.m.; toxic compounds and floating matter must 
be removed or reduced to limits of tolerance; oils and 
greases must not exceed 30 p.p.m. Color intensity re- 
gardless of light frequency must not exceed 400 p.p.m. 
on the chloroplatinate scale; dissolved solids must not 
exceed 1500 p.p.m. nor the total solids, 1900 p.p.m.; 
the pH must lie between 5.5 and 8.5, and the effluent 
must not have a threshold odor greater than 1000, 
while after mixture with receiving waters the thresh- 
old odor shall not exceed 80. Maryland also has estab- 
lished minimum stream quality standards; classifies 
streams, requires at least primary treatment, issues 
permits, and applies legal penalties for violations. 

Michigan. The Michigan Stream Control Commis- 
sion has not classified streams; does not require mini- 
mum treatment, but does issue permits and apply 
penalties for violations and gives no exemptions. To 
date the Michigan Commission has not adopted formal 
effluent standards, but has applied effluent restrictions 
in particular instances. An example is the order, 
effective since 1939 and 1940 for beet sugar wastes, 
which expressly prohibits the discharge of the most 
injurious wastes, those from the ‘‘Steffens Process,’’ 
and limits the B.O.D. of all other such wastes to 5 
pounds per ton of beets processed. 

Connecticut. The Connecticut State Water Com- 
mission classifies streams; has no minimum treatment 
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nor any exemptions; does issue permits and applies 
legal penalties, but has not adopted formal standards 
for industrial waste effluents, although the Commis- 
sion has set them for individual plants. The require- 
ments for wastes from electroplating may cover pH, 
suspended solids, turbidity, cyanides and metals in 
solution. Those for paper mill wastes may include 
suspended solids and B.O.D.; and for textile wastes 
may specify pH, B.O.D., suspended 
Stendards also have been set for tannery wastes, metal 
pickling wastes and others, varying for different 
plants and different streams. 


solids, ete. 


Washington. The State of Washington has adopted 
an unusual approach to pollution control. The Pollu- 
tion Control Commission has not classified streams, 
does not require primary treatment as a minimum, 
has no exemptions, but issues permits and applies 
penalties and adopted in 1950 unique requirements 
for industrial wastes. Mr. E. F. Eldridge, Director 
and Chief Engineer of the Commission, stresses the 
fact that these requirements emphasize waste preven- 
tion measures rather than waste treatment processes. 
Certain specific standards for water quality and per- 
haps for effluent are said to be under consideration 
but the present standards are very general. They 
have been established for most of the types of indus- 
try in that state which discharge polluting wastes, and 
several examples will be outlined. For vegetable and 
fruit canneries and dehydration plants it is required 
that an effective type of 20-mesh sereen be employed, 
and that screenings be disposed so that they can- 
not enter State waters. Where lye is used for the re- 
moval of skins, the wastes from the process must be 
impounded and discharged under controlled 
ditions. 


con- 


For pulp and paper mills, wastes from the forma- 
tion of the pulp sheet and from the production of 
paper must be handled by effective save-alls or par- 
tially closed white water systems or both, and the 
fiber loss must not be greater than 1% of production. 

For wastes from slaughterhouses it is specified that 
holding pens and slaughterhouse floors be dry-cleaned 
before washing down, and that fleshings, paunch 
manure and blood be separately collected and dis- 
posed of as fertilizer or in any other satisfactory 
manner which will preclude stream pollution. Ade- 
quate grease traps also must be installed. 

It should be noted that the good housekeeping 
measures in the foregoing are actual requirements 
and not mere suggestions. The approach of the state 
of Washington appears to merit serious consideration 
where stream pollution is not yet acute. 

Oregon. The Oregon State Sanitary Authority has 
classified streams, requires a minimum of primary 
treatment, exempts acid and silt drainage from mines, 
issues permits, applies penalties and has established 
minimum standards requiring that sewage discharged 
into waters for which high degree treatment is needed 
shall be free of noticeable floating solids, oil, ete. 
and practically free of suspended solids; and shall 
indicate 85% B.O.D. reduction with no more than 
50 p.p.m. B.O.D. in the effluent. 


3 
— 
a 4 


Where a lower degree of treatment is acceptable, 
largely because of greater available dilution in re- 
ceiving waters, it is required that the effluent shall 
be free of noticeable floating solids, oil, ete.; that the 
suspended solids reduction be at least 55% ; and that 
the B.O.D. reduction shall be not less than 35%, with 
a maximum of 125 p.p.m. B.O.D. 

No treatment is required of sanitary sewage dis- 
charged into waters which in the opinion of the 
authority will not be damaged thereby. The fore- 
going are effluent standards but apply only to sewage ; 
the standards for industrial waste discharges are 
based on stream quality. 

California. The organization for pollution control 
in California is somewhat unique. In 1949 the Cali- 
fornia Legislature, after long study, passed a law 
under which the state is divided into 9 regions, based 
on drainage areas, each governed by a five member 
board appointed by the governor to represent the in- 
terests of water supply, industrial waste, irrigation, 
and city and county government. Each board has an 
executive officer and technical staff ; the duties of these 
boards are to prescribe and monitor waste discharge 
requirements, develop plans and policies, and co- 
ordinate the interests of other agencies. 

The regional boards are autonomous for regulatory 
purposes but their acts are subject to review by a 
State Board of 14 members representing the five fields 
set forth above plus industrial water, sewage disposal, 
and several others. Its membership must include the 
Directors of Public Health, Natural Resources, Agri- 
culture, Fish and Game, and the State Engineer. Its 
duties are to formulate state-wide policies for pollu- 
tion control, administer state-wide programs of re- 
search or financial aid in pollution control; allocate 
funds for administrative expenses and, where neces- 
sary, to review the acts of the Regional Boards. 

This is a decentralized program which appears to 
be generally effective. 

California’s Pollution Control Boards do_ not 
classify streams nor require minimum treatment for 
industrial wastes (instead, ease by case studies are 
made). They do have effluent standards; no type of 
waste is exempt; no permits are issued, but the Board 
can establish effluent and stream requirements. There 
are legal penalties for violations. 

Pennsylvania. The Sanitary Water Board of Penn- 
sylvania is an agency within the Department of 
Health, having jurisdiction over all matters pertain- 
ing to stream pollution, and comprises the Seeretary 
of Health as Chairman, the Secretary of Forests and 
Waters, the Executive Director of the Fish Commis- 
sion, the Seeretary of Mines, and three members 
appointed by the Governor, representing the public. 
This brings around one table all those agencies of the 
state having to do with the waters of the Common- 
wealth. The Department of Health is the agent of 
the Board and the Division of Sanitary Engineering 
performs the Board’s active work. 

The program and basic policy can be reeapitulated 
very briefly : 

1) The Board has grouped Pennsylvania’s 
streams, on the basis of their use and condition, into 
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those for which primary or complete or other degrees 
of treatment are required. 

2) Blanket minimum percentages of reduction 
from untreated sewage or industrial wastes have been 
established: the same for every town and industrial 
establishment on a given watercourse. 

3) More treatment only if the use or condition of 
the receiving stream makes it necessary. 

Primary treatment is specified as the removal of 
practically all settleable solids and at least 35% of 
the biochemical oxygen demand; effective disinfection 
where necessary to control disease-producing germs ; 
satisfactory disposal of sludge; and a final effluent 
suitable in the opinion of the Board for discharge into 
the public waters. In addition, oils, greases, acids, 
alkalis, toxic, putrescible, taste- and odor-producing 
substances and other substances inimical to the public 
interest in the receiving stream, must be removed. 

‘“Complete’’ (i.e. ‘‘high-degree’’) treatment is 
similarly defined, except that the removal of practi- 
cally all the suspended solids and at least 85% of the 
B.O.D. load is required, plus fective disinfection in 
all cases. 

Intermediate treatment is defined in accordance 
with the need in each instance; and additional treat- 
ment, beyond the minimum, will be required in any 
specific case if the use and condition of the receiving 
stream, or increase in the size or capacity of the mill 
or municipality, make it necessary. 

These are general requirements, subject to modifica- 
tion when in the opinion of the Board the use and 
condition of a stream warrants such change. 

Exception is made only in the case of sewage, dis- 
charged to streams impregnated with acid coal mine 
drainage (exempt under the law), when such dis- 
charge does not create a condition inimical to the pub- 
lie interest. The law makes no mention of industrial 
wastes in this connection, and the Board requires such 
treatment as may be needful to protect the stream 
from further damage than that already caused by 


acid mine drainage. 


STANDARDS FOR “NORMAL RAW WASTES” 


Referring again to the policy of the Board whereby 
Pennsylvania’s streams are divided into groups, with 
minimum treatment required for each group in terms 
of percentages of reduction from the raw sewage or 
industrial wastes : 

It is to be understood that these are blanket per- 
centages of reduction, required by the Board for all 
towns and industrial establishments on a given water- 
shed. In order to apply these percentage reductions 
in such a way that plants having good housekeeping 
will not be penalized with respect to similar plants 
having poor housekeeping, ‘‘normal raw wastes’’ 
standards have been set up for a number of indus- 
tries. Because of the extreme shortage of engineering 
personnel, the determination of such standards for 
cannery wastes in cooperation with the industry, is 
being indefinitely postponed. It will be resumed 
when men are available—unless the industry wishes 
to prepare suggested standards, If so, they certainly 
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will be carefully considered. Standards are needed 
with respect to B.O.D. and suspended solids. 


INTERSTATE AGREEMENTS AND COMPACTS 


One of the best indications of real progress in pol- 
lution control has been the development of interstate 
agreements and compacts, such as the Interstate Com- 
mission on the Delaware River Basin (INCODEL) 
(an agreement between New York, New Jersey, Dela- 
ware and Pennsylvania and backed by reciprocal 
legislation in each state), the Interstate Commission 
on the Potomae River Basin (INCOPOT) (a com- 
pact between Virginia, West Virginia, Maryland and 
Pennsylvania), and the Ohio River Valley Water 
Sanitation Commission (ORSANCO) (a compact be- 
tween Illinois, Indiana, Kentucky, New York, Ohio, 
Virginia, West Virginia and Pennsylvania). The re- 
quirements established by INCODEL have set valu- 
able precedents which have repeatedly been followed 
elsewhere. INCOPOT AND ORSANCO, through their 
working committees, are helping to advance the art 
and practice of pollution control within the mills as 
well as the development of improved methods of waste 
treatment and recovery. 

It should be noted that an interstate compact re- 
quires Congressional approval, an interstate agree- 
ment does not. 

There is no intention of attempting here anything 
more than an outline of the effluent standards estab- 
lished by these agencies. Many of the standards al- 
ready are known to those interested, and copies are 
available to any who need them. 

The Delaware River requirements established by 
Pennsylvania in accordance with the INCODEL 
agreement, are representative: The river is divided 
into four zones. For Zone I (from the New York- 
Pennsylvania State Line to Trenton, New Jersey, 
roughly 180 miles) where the upper river flows 
through the less densely populated rural portion of 
its basin, with little or no industrial pollution, the 
minimum requirements for sewage and industrial 
waste discharges call for effluents free of noticeable 
floating solids, color, oil, and suspended solids, and 
such that they will not cause noticeable turbidity in 
the river. The requirements call also for a reduction 
of at least 85% in the B.O.D., with a limit of 50 p.p.m. 
in the effluents themselves, and the dissolved oxygen 
of the river must not be reduced more than 5% on the 
basis of specified tests. In addition, the most probable 
number of organisms of the coli aerogenes group must 
not exceed one per milliliter in more than 10% of the 
samples nor more than 100 organisms of that group 
per milliliter in any single sample, and all effluents 
must be free of substances capable of producing offen- 
sive tastes and odors in public water supplies derived 
from the river, and sufficiently free of acids, alkalis, 
and other toxie or deleterious substances, that they 
will not create a menace to the public health nor be 
inimical to fish, animal or aquatic life. 

The requirements for Zone 2 of the Delaware River 
(from Trenton, 23 miles to Pennypack Creek in Phila- 


delphia) are substantially the same as those for Zone 
1 except that the dissolved oxygen content of the river 
may be reduced by as much as 10% and the require- 
ment with respect to sewage organisms is somewhat 
less vigid—-the tides reach upriver to the City of 
Trenton. 

For Zone 3 (from Pennypack Creek, 27 miles to the 
Delaware-Pennsylvania State Line) in effluents dis- 
charged to the river from an area of markedly in 
creased industrial concentration, the total suspended 
solids and B.O.D. must show minimum reductions of 
55% and 35% respectively, while the regulations state 
plainly that the intent is to restore the dissolved oxy- 
gen content of the river water in this zone to at least 
50% of saturation, so that greater reduction than the 
minimum may prove necessary. It is required also 
that any effluent discharged within two miles of a 
water works intake or within prejudicial influence 
thereof shall be effectively treated with a germicide. 

In Zone 4 (from the Delaware-Pennsylvania line to 
the Atlantic Ocean) where the river has reached an 
area of dense industrial and residential population, 
no specification is made for B.O.D. reduction other 
than to require such treatment as may be needed to 
prevent a nuisance, and effluents in the vicinity of 
recreational areas need not be sterilized from October 
15 to May 15 of each year; but Pennsylvania does re- 
quire sterilization throughout the vear. In other re- 
spects the regulations for Zone 4 are closely similar 
to those for Zone 3. 

The Ohio River Valley Water Sanitation Commis- 
sion established in 1949 standards for the treatment 
of sewage discharges into the portion of the Ohio 
River known as the ‘‘Cincinnati Pool’’ between U. S. 
Engineer Corps Dams Numbers 36 and 37. These are 
effluent standards and require the substantially com- 
plete removal of settleable solids and not less than 
45% of the suspended solids; and a minimum B.O.D. 
reduction of 65% or a lesser minimum reduction of 
35% if as a result, the dissolved oxygen will not be 
made less than 4 p.p.m. at the bottom of the oxygen 
sag in the Ohio River below Cincinnati. 

Later in 1949, standards were adopted for the 
‘*Pittsburgh Pool’’ of the Ohio River requiring the 
substantially complete removal of settleable solids 
from sewage and industrial wastes discharged to the 
pool, and the reduction of the B.O.D. by at least 50%. 

In 1955, ORSANCO adopted basic industrial waste 
requirements (IW-1) as follows: 

Industrial wastes (exclusive of mine drainage until 
such time as practical means are available for con- 
trol) shall be treated or otherwise modified prior to 
discharge so as to maintain the following conditions 
in the receiving waters: 

1. Freedom from anything that will settle to form 
putreseent or otherwise objectionable sludge de- 
posits which interfere with reasonable water uses. 
Freedom from floating debris, seum and other 
floating materials in amounts sufficient to be un- 
sightly or deleterious. 

. Freedom from materials producing color or odor 

in such degree as to create a nuisance. 
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The Interstate Sanitation Commission of New York, 
New Jersey and Connecticut has set requirements for 
all discharges of sewage and industrial wastes to 
waters under its jurisdiction. For high degree treat- 
ment, there is required a 60% reduction in the sus- 
pended solids and such a reduction in the B.O.D. as 
will maintain the average dissolved oxygen in the 
receiving waters at not less than 50% saturation: 
3. Coli not to exceed 1 per cubic centimeter in half 
the samples tested. 

Kor a lower degree of treatment, the suspended 
solids must be reduced by at least 10% and the oxygen 
demand lowered sufficiently to maintain the average 
dissolved oxygen content at not less than 30% satura- 
tion in New York Harbor avd adjacent tidal waters. 
The Commission may advise municipalities, states or 


other bodies to move to abate pollution, and may 


bring legal action in the state involved. upon their 
failure to do So. 

The New England Interstate Water Pollution Con- 
trol Commission (Massachusetts, Connecticut, Rhode 
Island, New York, Vermont, and New Hampshire 
Maine is eligible to join) is concerned with all inter- 
state waters within the area. Its purpose is to classify 
interstate water according to highest use and ecoordi- 
nate a program of improvement. 

The Tri-State Water Commission (North Dakota, 
South Dakota and Minnesota 
is the Red River of the North. This Commission is a 
corporate body whose function is to study pollution 


The stream concerned 


of water supply. 


SUMMARY AND CONCLUSIONS 


Because of the many and diverse laws and problems 
the country over, it is difficult to summarize the roles 
of our numerous pollution control agencies. However, 
it is clear that almost every state has a law dealing 
directly with stream pollution control and in the two 
states which do not have such laws, health regulations 
can be applied. Moreover, practically all such laws 
provide penalties for violation, some including jail 
sentences in addition to fines in the diseretion of the 
court. 

Very few industries are exempt—one exemption be- 


ing acid mine drainage from coal mines, because prac- 
tical methods of treatment are not known. 

There is a strong tendency toward cooperation be- 
tween administrative agencies and the industries 
whose operation gives rise to polluting wastes. This 
cooperation is a fortunate thing, because only in that 
Way can permanent and satisfactory pollution con- 
trol be obtained 

Need for studies of treatment works performance. 
After works have been placed in regular operation for 
the treatment of industrial wastes or sewage, it be- 
comes quite essential to check the adequacy of these 
works, as well as their routine performance. Without 
such data, we have no means of knowing with any 
sureness whether the permit issued for a given instal- 
lation was correctly drawn up, or whether the plans 
approved are well or poorly suited to their purpose, 
or whether they are over- or under-designed in any 
given respect. There are no better means of develop- 
ing or improving the factors of design; and using 
funds supplied by the Congress through Public Law 
660, we are hopeful of obtaining several teams of men 
who can be trained to make such surveys. 

Savings realized by industry incident to pollution 
abatement, One of the by-products of the program of 
pollution control is the waste saving incident thereto, 
but not usually realized by the establishment con- 
cerned until it actually begins waste treatment and 
maintains a decent program of good housekeeping. 
Savings almost always follow. Some may be by direct 
recovery of usable material; others are indirect and 
much more common—such as savings of water in the 
effort to reduce the volume of industrial wastes. Sav- 
ing of water usually means a saving of heat, therefore 
of coal. 

In addition to savings by the establishments where 
waste discharges originate, treatment frequently re- 
sults in marked savings to downstream users by the 
provision of greater quantities of usable water, and by 
the reduction in the cost of treating that water before 
use in the process, or cooling systems, or boilers. These 
uses are quite common. Some years ago following a 
major spill in Pennsylvania, all except one or two 
complaints were received from industrial establish- 
ments and had to do with boiler water and cooling 
water. 
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Effect of Sucrose and Type of Spicing on 
the Quality of Processed Dill Pickles 


(Manuscript received March 8, 1957) 


Drume THE PAST 25 YEARS, many 
advances have been made in our knowledge of the 
microbiological, chemical, and physical changes under- 
gone by pickles in preparation, spicing and storage 
(8,10). Reports have been published on the influence 
of cucumber holding time ani temperature, process- 
ing time and temperature, and brine acidity on the 
favor of pasteurized pickles (2, 3, 5, 6,7). Industrial 
‘“‘euttings’’* have been organized to evaluate com- 
mercial packs of pickles for general appearance, size 
vrading, texture, and flavor. However, the flavor 
quality of all types of pickles frequently is very poor. 
In a Canadian study, on the basis of chemical, micro- 
biological, and taste panel tests, Jones and Harper 
(9) reported that 56% of the dills, 82% of the sour 
mixed, 55% of the sweet mixed, and 50% of the mis- 
cellaneous samples they tested were below the desirable 
quality. 

In a study of flavor quality in sweet pickles, Switzer 
and Fabian (15) expressed the opinion that flavor in 
pickles is more important than in some other food 
products because pickles are not considered a neces- 
sary part of the diet. These investigators further 
stated that ‘‘The flavor of pickles is due to taste, which 
includes their sweetness, sourness, saltiness, and spici- 
ness, and to their odor, which is due to the volatile 
nature of acetic acid and to the essential oils in the 
spices used in their preparation.’’ Therefore, it can 
be concluded that the flavor quality and consequent 
acceptability of finished pickles are influenced not 
only by the initial quality of the cucumber stock, the 
microbiological, chemical, and physical changes in 
processing, but also by the proper balance of acids, 
salt, spicing, and in some cases, sugar. The present 
paper is concerned with a critical study of the over-all 
quality of processed dill pickles as affected by type of 
spicing and by the addition of small concentrations of 
sucrose. 


EXPERIMENTAL 
Preliminary investigation 


Methods and materials. Initial measurements of quality 
were made on 5 brands of commercially packed, processed ‘ills, 
purchased from local markets. A laboratory taste panel of 14 
members was trained, by the open diseussion method, then indi- 
vidually, over a period of 2 weeks, to detect differences in qual- 
ity factors between samples of processed dill pickles. The score 
eard this panel developed for subsequent quality measurement 
of processed dill pickles is shown in Figure 1. 
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PICKLE SCORE CARD 


Please evaluate each pickle sample for the quality factor listed 
below, using the appropriate scale. 
Quality of | Presence of Kind of 
Texture pickling undesirable undesirable 
flavor flavor flavor 


Overall! 
reaction 


+4 Hard or 0 Poor 0 None 
1 Slight 


2 
3 Moderate 
4 


. Astringent . Dislike 

Bitter | very much 

Medicinal . Dislike 

Metallic moderately 

Musty 

Rancid 

. Too acidic . Liki 

. Unbal- slightly 
anced Like 
spicing moderately 

. Soapy . Like 

. Salty very much 


5 Intense 


Texture 
| 


| Quality Kind of 

| unde- Overall 
sirable | reaction 
flavor | 


unde- 
sirable 
flavor 


° | 
pickling 


| 
| 
| 
| 


Good | Poor Sent 


Figure 1 
Comments: 


Three brands of pickles were compared at each of 42 taste 
sessions. For objective measurements, 3 quart jars of each 
brand were pooled, the pickles sliced crosswise into %4 inch 
slices, and the ends discarded. Texture was determined by a 
shear press,” using 5 replications. The resistance of the pickle 
sample to penetration was recorded as pounds pressure per 75 g. 
of pickles. Steam distillation in a Seiller tube (171) was used 
for determining volatile acidity which was ealeulated as per 
cent acetic acid. Fixed acidity was ealeulated by difference 
between the total titratable acidity and the volatile acidity, and 
expressed as per cent lactic acid. The pH of the pickle homoge 
nate, 1:2 dilution of drained pickle with water (w/v), was 
recorded. 

The color of each pickle sample was measured by the Color 
master differential colorimeter.“ Three color determinations 
were made per sample homogenate, 2:1 dilution of drained 
pickle with distilled water (w/v). The averaged readings were 
converted to their respective color coordinates (12) and the 
values expressed as number of shades of color deviation from 
a designated standard (a sample selected by the panel at the 
onset of the study as having optimum pickle color). 

® Bridge Food Machinery Co., Philadelphia, Pa. 

* Manufacturers Engineering & Equipment Corp., Hatboro, 
Pa. 


| 
+3 2 
+2 3 Fair 
+1 4 
Opti- 5 
mum $ Good 
-2 8 Excel- 
-3 lent 
-4 Soft 
Color 
Sample 
| | | 
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| | 
| 
| 
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Observations. There was a high degree of variability in all 
measurements between brands as well as within the same brand. 
In general, the pickles were not well liked; average scores 
ranged from 2.5 to 3.4, corresponding to ratings of fair. Scores 
for presence of undesirable flavors ranged from 1.6 to 3.5, 
slight to moderate, respectively. A high degree of correlation 
(r = 0.96) existed between shear press values for the individual! 
samples and the panel’s texture scores. However, shear press 
readings varied considerably between and within brands (560 
to 820 lbs. pressure/75 g. samples). Neither the panel’s scores 
for quality of the pickling flavor nor degree of undesirable 
flavor correlated with any of acidity measurements. All 5 
brands were thought to be too acidie (predominantly acetic 
aeid) and unbalanced in spicing. Although the colorimeter 
showed slight color differences between and among brands, the 
panel found the range of colors acceptable for processed pickles. 


Main investigation 


y showed that main flavor defects were 
over-acidity and unbalanced spicing. Therefore, the main in 
vestigation was planned to test the effect of varying the type 


Preliminary stud) 


of spicing and of adding small amounts of suerose to 
‘*balance’’ the acidity. Addition of sugar to non-sweet pickles 
as a fermentation aid is by no means a new idea, As early as 
1899, sugar was added to fermenting pickle brines to acceler 
ate and inerease the formation of acids (7). More recently, 
addition of sugar to salt stock or dill brines prior to or during 
fermentation was found to increase the proportion of bloaters 
with no significant ehange in brine acidity (16). It was not 
reported whether the sugar imparted any flavor changes in the 
finished pickles. 

Raw material. Pickles evaluated in the main investigation 
were packed to the order of the present authors, under standard 
commercial conditions by the Farm Food Co., Ceres, California, 
as follows: Pickles were taken from a 60° salometer “ salt stock 
to which 1 Ib. (0.5%) alum and 2 oz. solubilized turmeric per 
vat had been added. Salt content was reduced to 5° salometer, 
and the pickles divided into 2 groups. To one was added 1 
of genuine (dry) mixed pickling spices/50 gal. barrel; to 
other, 0.75 oz. soluble dill oil and 0.50 oz. soluble pickling spices 
(15 spices). Pickles of 800 count, 1% to 1% in. in diameter 
were packed cold into %4 gal. glass jars and covered with a 
brine of 18 grains * of vinegar and 46° salometer. The vinegar 
and salt cut-outs immediately after packing were 6-7 grains 
and 17° salometer, respectively. Further subdivision of the 2 
pickle groups allowed addition of the following sugar concen- 
trations: 


Cut-out Sucrose (by wt.) 
1.0% 


Added Sucrose (by wt.) 


A eontrol sample with no added sugar was packed for each 
spicing group. Capped jars of pickles were pasteurized at 
140° F. for 45 min. and then cooled in water to 95° F. A period 
of 10 days elapsed before evaluations were initiated, the pickles 
being kept at room temperature throughout the period of 
testing. 

Objective measurements. In addition to the measurements 
of texture, color and acidity described in the preliminary study, 
‘he salt content of the brine and of the pickle homogenate was 
determined using an adaptation of the Schales and Schales 
mercuric nitrate method (13). 

Subjective evaluation. The same panel of 14 judges tested 
the pickles using the score eard in Figure 1. A balanced, in- 
complete block design with 3 samples per session was used for 
evaluation of pickles within each type of spicing. In addition, 
to determine the differences between types of spicing at each 
sugar level, the more sensitive method of paired comparison was 
used. Each pickle sample was evaluated at 12 separate panel 


“A salometer degree is approximately equal to percent salt 
multiplied by 4 (4). 

° One-grain strength of vinegar is equivalent to 0.1% acetic 
acid (4). 


sessions for each of the 2 methods of comparison. The multiple 
and paired comparisons were analyzed by analysis of variance 
and Student’s t-test, respectively 


14 


RESULTS AND DISCUSSION 


Effect of sugar. The most outstanding finding made 
in this study was the improvement of flavor quality by 
the addition of sucrose. Figure 2 shows the average 


EFFECT OF SUCROSE ON PICKLING FLAVOR 


T T T T 


4 
Desirable 
Flavor 


AVERAGE SCORE 


> |Undesirable 
Flavor 1 
a Spice Oils 
0 0.5 1.0 15 
ADDED SUCROSE (%) 


Figure 2 


2.0 @——® Genuine Spices 


scores for pickling flavor. Despite the fact that all the 
pickles were considered only fair in flavor quality, the 
flavor improvement with the addition of sucrose was a 
significant one. Pickles with genuine spicing were im- 
proved in flavor to a greater extent than were those 
containing spice oils. There was a slight, although not 
significant, drop in the average flavor scores at the 
1.9% sucrose level, compared with the controls. As 
will be pointed out later, it is believed the excessive 
amount of salt in these 2 samples detracted from their 
acceptability. Average flavor scores for samples con- 
taining 2.0% sucrose were significantly higher than 
those assigned to the controls. Average scores for pres- 
ence of undesirable flavor are in exact opposition to 
scores for desirable flavor (Figure 2). Although it is 
not known whether more than 2% sucrose would have 
been accompanied by higher flavor quality scores, it 
is felt that sugar levels much beyond 2% would be 
perceived as sweetness, and would be undesirable in 
processed dill pickles. This point will be taken up in a 
further study. 

A summary of the effect of small quantities of su- 
erose on various quality factors is given in Table 1. 
The role of sugar appears to have been two-fold: (a) 
counteraction of the apparent over-acidity of the con- 
trol samples, and (b) enhancement of the desirable 
spicing flavors. 

Numerical values for the panel’s over-all reactions 
are almost identical to the respective flavor scores. As 
would be expected, the panel reacted most favorably 
to pickles with the most acceptable flavor. 

Subjective scores for texture (Table 1) show that 
tie entire pack approximated optimum textural qual- 
ity (a score of 0) and none was affected by the addi- 
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TABLE 1 


Effect of sucrose on quality factors in dill pickles 
Average values 


Spice oil 


Genuine spices 


Level of 


Leve! of Sugar levels 


Sugar levels 


—- signifi- L.8.D. signifi L.S.D 
) 1.0% 1.5% 2.0% cance 0 1.0% 1.5% 2.0% cance 
Quality Factors 

Flavor 2.69 2.45 2.91 3.46 001 0.49 2.50 2.57 2.89 3.09 05 159 
Undesirable 

flavor 2.77 3.17 2.51 1.98 OL 0.43 2.93 2.97 | 2.56 2.24 Ol 0,50 
Type of un Acid and Un Acid and Un 

desirable Acid Acid unbalanced balancd Avid unbalanced balaned 

flavor salty spicing spicing salty spicing spicing 
Over-all re 

action 2.76 2.41 2.96 3.27 001 0.56 2.42 2.42 2.62 2.90 05 0.45 


Texture 
Subjective 0 —O.1 —O.1 N.S. —0.1 +0.1 $0.3 +0.1 N.S. 
Objective (lbs, 

pressure) 


441 N 


Color 
Opjective® 


Acidity 


Total 0.66 0.60 0.70 0.74 | i ie 0.60 0.66 0.65 0.60 NS 
Volatile 0.38 0.32 0.38 0.37 N.S 0.35 0.39 0.37 0.33 N.S 
Fixed O.28 0.28 0,32 0.37 N.S 0.25 0.27 0.28 0.27 N.S 
Fixed, vol 0.73 0.90 O86 1.02 | ae 0.72 0.73 0.7 O.85 

pH 1.51 1.43 4.30 3.31 N.S 1.62 3.40 3.37 3.42 N.S 


' Least significant difference at the 5% level of probability 
* Shades of color from the control 


deviation 


tion of sucrose. The color of sugar-containing samples, TABLE 3 
as determined by the colorimeter, did not deviate Influence of type of spicing on the flavor quality of 
processed dill pickles 


significantly from controls. In addition, the panel 


found all samples to be within the range of aeceptable Pickling flavor Undesirable flavor 
color. | Typeet Level of Level of 
— level spieing Average signifi Average signifi 
Data collected on total, volatile, and fixed acidity score ! po en score? i 
showed little variation between samples. The ratio 0% Geneine 3.62 2.92 
of fixed to volatile acidity differed between samples vs. 05 N.S 
especially in the pickles containing the genuine spices. ad 
However, correlations between this ratio and flavor N.S N.S 
scores were not statistically significant. The pH did Spice oil 2.47 3.43 
not differ significantly among or between the two 15% G@enitan 3.48 2.18 
groups of pickles. 05 01 
Spice oi 2.6 3.00 
Salt values (Table 2) show wide variation from 
2.0% Ge » 3.42 1.95 
sample to sample. Less salt was present in the pickle are ‘en ; "8. 
Spice oil 1.55 2.61 
TABLE 2 ' Scored on a nine-point scale where 0 poor and 8 excellent. 
2 Scored on a six-point scale where 0 none and 5 intense 


Salt content of brine and pickles ' 


Chloride content expressed as % NaCl) 


— undesirable flavor ascribed to the pickles was greater 


Sucrose | = for those containing ‘‘spice oils.’’ Significant differ- 
Brine Pickles Brine Pickles 
ences in undesirable flavor were obtained only at the 
1.5% sugar levels. lype of spicing had no influence 
1.0 6.45 5.03 4.78 3.66 on texture, color, or acidity of the samples. 
1.5 4.74 3.83 5.00 4.05 
2.0 4.22 2.88 4.74 3.66 
‘Each value represents an average of 6 determinations. SUMMARY 
A trained taste panel observed two main flavor de- 
homogenate than in the brine. Highest salt values fects in commercially processed dill pickles; high 
(5.03% and 4.21% NaCl) coincide with the samples apparent acidity (acetic acid) and unbalanced spicing 
least liked within each type of spicing, indicating the as indicated by harsh flavors. Consequently, processed 
necessity for a balance between acid, salt, sugar, and dill pickles were packed with two spicings; genuine 
spicing. and spice oils, and at three sugar levels; 1.0, 1.5, and 
Effect of spicing. At all sugar levels, the panel of 2.0% sucrose by weight. Addition of 2.0% sugar 
judges considered genuine spicing superior to spice improved the pickle flavor quality significantly over 
oils (Table 3). At the 1.0% sugar level, a significant the controls by counteracting the apparent over- 
difference was not established between the types of acidity and by enhancing the spicing flavors. High 
spicing, possibly because of the undesirable high salt salt levels (4.21 and 5.03% NaCl) upset the balance 


content of the ‘‘genuine spice pack.’’ The amount of between acid, sugar, salt, and spicing in two of the 
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samples and thereby contributed to the flavor differ- 
ences observed. More salt was found to be present in 
the brine than in the whole pickle. Pickles containing 
genuine spicing were considered superior in flavor to 
those containing spice oils. Color, texture, volatile 
and fixed acidity, and pH were unaffected by the addi- 


tion of snerose or by the type of spicing. 
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Tue LENGTH OF TIME which poul 
try meat remains in a satisfactory condition in dis- 
tribution channels is an important economic consider- 
ation in the broiler-fryer industry. This industry has 
grown phenomenally. Official records were not kept 
until 1934, but by 1956 over 16 pounds per capita 
were being consumed. Considering this high rate of 
consumption and the narrow margins of profit obtain 
ing in processing and merchandising channels, any 
method used in the processing plant to extend shelf 
life and reduce losses should be encouraged. 
Sanitation in processing plants accompanied by 
proper refrigeration and handling influence the 
growth of bacteria and hence the length of time poul 
try meat remains acceptable. Gunderson, Rose and 
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Henn (5) found that most commercially eviscerated 
poultry exhibited a very heavy surface microbial 
population. Coliform organisms were especially prev- 
alent. Ayres, Ogilvy and Stewart (1) demonstrated 
that birds processed under sound sanitary practices 
had good keeping time, whereas those processed by 


insanitary methods developed slime quickly. 
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Goresline, Howe, Baush and Gunderson (4) re- 
ported that the bacterial count on eviscerating tables 
with continuous running water ranged from 4,000 to 
45,000 organisms per square centimeter, but those 
with no water had a count of 700,000 organisms per 
square centimeter. An inplant chlorination program 
using 10 and 20 p.p.m. available chlorine, reduced 
bacterial counts on birds 60% and 93%, respectively. 

Miller (8) reported the effeets of dipping fryers in 
water containing 1,000 p.p.m. free chlorine for 30 
seconds and then cooling in ice water containing 
10 p.p.m. free chlorine. Odor and appearance obser- 
vations indicated that birds from this treatment were 
only slightly off-odor after 18 days storage, whereas 
control birds were already decomposed. Inplant 
chlorination at 10, 20 and 45 p.p.m. lowered counts on 
equipment and on poultry carcasses, eliminated plant 
odors, and reduced cleanup time by more than 33%. 
Drewniak, Howe, Goresline and Baush (2) demon- 
strated that chlorinated snow did not prove to be more 
effective as a sanitizing agent than did snow made 
from plain water. Ziegler and Stadelman (14) 
demonstrated that chlorine in cooling water signifi- 
cantly increased shelf-life of fryers and that this 
treatment had more effect on birds processed at 
128° F. than on those processed at 140° F. 

Tarr, Southcott and Bissett (10) studied the effects 
of 15 antibiotics for preserving fish. Aureomycin, 
terramycin and chloromycetin, in order named, were 
most effective growth inhibitors of natural mixed bae- 
terial flora. Tarr, Boyd and Bissett (11) reported 
that ices containing 1 to 4 p.p.m. chlortetracyeline 
markedly retarded fish spoilage. Weiser, Goldberg, 
Cahill e¢ al. (12) infused beef with aureomyein and 
found spoilage was retarded when refrigeration was 
delayed. 

Goldberg, Weiser and Deatherage (3) found that 
chloromycetin, terramycin and aureomycin were effec- 
tive in increasing the keeping quality of fresh ground 
beef. Kohler, Broquist and Miller (6) reported that 
aureomycin was more effective in controlling poultry 
spoilage than were nine other antibioties tested. 
Ziegler and Stadelman (13) increased shelf-life of 
poultry 6 to 7 days by a 10 minute dip in solutions 
containing 10, 20 and 40 p.p.m. of aureomycin. Slime 
and odor tests were used to evaluate shelf-life. 

This project was designed to evaluate the effects of 
chlorine (20 p.p.m.), chlortetracyecline * (10 p.p.m.), 
and oxytetracycline" (10 p.p.m.) on shelf-life of 
ready-to-cook fryers and to test shelf-life by odor of 
raw birds, bacterial populations of skin surface and 
by cooked flavors. 


EXPERIMENTAL PROCEDURE 


Processing and treatment. Sixty commercially produced 
fryers were obtained for each of 2 separate trials. Birds were 
slaughtered in the usual manner and sealded at 130° F. prior 
to feather removal. After the birds were dressed they were 
hung on shackles, eviscerated and split into halves. Each half 
was washed in clean running water and then placed in the 
appropriate cooling tank containing ice water. The tanks con 

® «« Acronize’’ furnished by American Cyanamid Company. 

"<¢Biostat’’ furnished by Charles Pfizer & Company, Inc, 


tained ice water plus 10 p.p.m. chlortetracyeline, 10 p.p.m. 
oxytetracycline, 20 p.p.m. chlorine, and no treatment, respec- 
tively. 

The birds remained in the cooling tank for 4 hours after 
which they were ice packed in stainless steel pans containing 
drainage outlets. The pans were placed in a refrigerator at 
45° 

Evaluation. In Trial 1, birds were evaluated each Monday, 
Wednesday and Friday, but in Trial 2 they were evaluated 
every 2 days. On each evaluation day one-half fryer from each 
treatment was carefully removed and placed in a polyethylene 
bag. Each bird was then evaluated for raw odor by a selected 
panel of 4 persons. Each bird was then swabbed and in Trial 2 
rinsed aceording to method described by Mallmann, Dawson, 
Sultzer and Wright (7).' Suitable dilutions in water were 
made. Inoculated TGE agar plates were ineubated at 20° C. 
for 3 days. The fryers were then washed, cooked, and evaluated 
for flavor and acceptability by a 5-member panel in the Foods 
and Nutrition Department using a 7-point score eard. 


RESULTS AND DISCUSSION 


Bacterial counts. Figure 1 shows the number of 
bacteria found on the birds of each treatment held 
from 0 to 18 days. After processing, bacteria counts 
approximated 1 x 10° organisms. The birds treated 
with chlortetracycline had only slightly lower counts 


ORGANISMS PER SQUARE INCH 
OF SKIN SURFACE AREA 
STUDIES *---eCONTROL 


o—e TREATMENT 


CMLORTE TRACYCLINE OXY TETRACYCLINE CHLORINE 


LOG NUMBER 
ORGANISMS 


or 


DAYS STORED 


24¢80 
DAYS STORED 


DAYS STORED 


Figure 1. The effect of treatments on total bacteria counts. 
Counts of organisms were obtained by the swab method. Plates 
were incubated for three days at 20°C. on tryptone-glucose- 
extract agar. 


than controls immediately after processing, but the 
difference increased with time. A count of 1 x 10° 
organisms per square inch is the point at which rejec- 
tion of raw birds by odor can be expected according 
to MeVicker (9). Bacterial counts on the control birds 
reached this stage after about 10 days storage and the 
birds treated with chlortetracyeline after 16 days. 
After 18 days the treated birds reached a count of 
1 x 10° organisms, whereas the counts found on con- 
trol birds amounted to 1 x 10° organisms. 

Oxytetracycline was less effective in control- 
ling bacterial numbers than was chlortetracycline. 
Numbers of bacteria found on birds treated 
with oxytetracycline were slightly below the number 
found on untreated birds during the first 12 days of 
storage. Ten days after treatment the counts reached 
1 x 10®. Based on the assumption that birds are not 
acceptable with a bacteria population of 1 x 10® or- 
ganisms, this meant an extension in acceptability by 
two days beyond untreated birds. In this study the 
birds cooled in chlorine had fewer bacteria than the 

‘This method was described at the 1957 IFT Meeting and 
will be submitted for publication. 
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controls during the entire period. These birds reached 
the bacterial level of 1 x 10° organisms per square 
inch after 10 days of storage. After the same storage 
the numbers of bacteria on chlorine treated birds 
increased rapidly and were practically the same as 
those on the untreated birds after 15 days storage. 
Raw odors. The average odor score for all birds 
(uncooked) declined constantly after 
During the first week the odor of untreated birds 
averaged slightly higher than did that of birds cooled 
in chlortetracycline solution (Figure 2). However, 


processing. 
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Figure 2. The effect of treatments on raw odor scores. A 
scoring range of 1-7 was used, with 1 meaning very poor and 
7 meaning excellent. 


after 8 days the treated birds showed higher average 
odor scores and maintained this superiority through- 
out the remainder of the holding period. No differ- 
ences were found in odor seores from chlorine treated 
and control birds, but those treated with oxytetra 
eycline were high during the first week and lowest 
during the last week of storage. 

Flavor. Average flavor scores were obtained for all 
birds which had previously been given odor scores. 
Figure 3 shows the average flavor scores for birds of 
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Figure 3. The effect of treatments on flavor scores. A scor- 
ing range of 1-7 was used with 1 meaning very poor and 7 
meaning excellent. 


each treatment compared with flavor of control birds. 
The regression lines in this figure are very similar to 
those in Figure 2. The birds cooled in chlortetra- 
eyeline had lower average flavor scores than did the 
control birds for several days after processing, but 
higher scores during the final week of holding. Flavor 
scores of the birds cooled in oxytetracycline were 
higher than the controls at first but were low after 10 
days of holding. The flavor of chlorine treated birds 


was essentially the same as that of control birds 
throughout the holding period. 


SUMMARY 


An evaluation of the effects on acceptable fryer 
shelf-life of chlorine and the antibioties, chlortetra- 
eycline and oxytetracycline was made. Data from two 
replicate studies were analyzed and presented. Shelf- 
life was determined by a combination of bacterial 
counts, raw odor evaluations and cooked flavor. 

Fryers cooled in ice water containing 10 p.p.m. 
chlortetracycline had lower bacterial counts and a 
longer shelf-life, as evaluated by raw odors and cooked 
flavor, than did those cooled in ice water, ice water 
plus chlorine and ice water plus oxytetracycline. 
Cooked flavor differences were less noticeable. Odor 
and flavor scores of the chlortetracycline treated birds 
were lower than controls during the first 4 days after 
processing, but were higher during the final week of 
evaluation. 

Oxytetracycline and chlorine, in these two trials, 
were both less effective than chlortetracyeline in ex- 
tending shelf-life of fryers. 
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Effects of Curing, Storage and Dehydration 
on the Mono- and Disaccharides of the 
Sweet Potato 
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Cn \NGES IN CONCENTRATION of 
starch and total and reducing sugars during curing 
(6, 25), storage (9, 22, 23, 25, 41, 49), cooking (9, 20, 
21, 43, 53), and canning (9, 48), of the sweet potato 
(Ipomoea batatas) have been reported. Generally, the 
identity of the sugars, the mechanism by which stareh 
is converted to sugar, and the possibility of sugar be- 
ing converted to starch during storage have not been 
determined. In 1890, Stone (45) reported the pres- 
ence of sucrose in the sweet potato. The distribution 
of starch, ‘‘glucose,’’ and sucrose in sweet potatoes as 
affected by fertilizer practice, duration of storage, and 
variety was investigated by the South Carolina Agri- 
cultural Experiment Station (27, 41). Miyake (37) 
extracted glucose, fructose and sucrose from sweet 
potatoes and Hasselbring and Hawkins (22) reported 
changes in distribution of starch, reducing sugars, 
and sucrose in sweet potatoes after digging and dur- 
ing storage. Gore in 1920-1923 (21) was app° ently 
the first to recognize the role of amylase inh at in 
the sweet potato in converting starch to dextrins and 
maltose at elevated temperatures and reported data 
on such conversion during cooking. In 1926, Cul- 
pepper and Magoon (9) reported a study of the rela- 
tion of storage to the canning quality of 32 varieties 
of sweet potatoes in which extensive data were ob- 
tained on the changes in sucrose and reducing sugars 
that occurred before and after cooking the freshly 
harvested, cured, and stored roots. They recognized 
the formation of maltose at cooking temperatures but 
did not identify the monosaccharide components of 
the reducing sugars. Since that time reports on the 
sugars in sweet potatoes have been concerned with the 
products obtained from the degradation of starch (8), 
loss of starch in curing and storage (25), the correla- 
tion between sugar content and total solids in the root 
juice as determined by the refractometer (49), and 
additional references to concentrations of total and 
reducing sugars. More recently, work has been re- 
ported from Japan on the nutritional chemistry of 
sweet potatoes; however, only total and reducing 
sugars are reported (30). Similar results were also 
reported for changes in chemical composition during 
germination, growth, and preservation (46). 

Recently, chromatographic techniques have indi- 
cated that the sugar components might be detected 
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more accurately both qualitatively and quantitatively 
(20, 28, 36). This paper is concerned with the quali- 
tative and quantitative changes in the major sugar 
components of the Unit | Porto Rico Variety during 
storage in the raw state and after dehydration, and 
is one of a series reporting extensive investigations on 
various phases associated with dehydration of sweet 
potatoes (2, 3, 31, 32). 


MATERIALS AND METHODS 


Roots. Raw and dehydrated samples made available for this 
investigation were received and processed at the SRRL (2) 
from 50-pound sublots shipped periodically from the Louisiana 
Agricultural Experiment Station, Baton Rouge, Louisiana. 
Sample sublots came from an original lot of approximately 
2000 pounds of Unit I Porto Rico variety, grown in West 
Feliciana Parish, Louisiana, and harvested in October 1952. 
Variety, climate, fertilization, and time of harvest were assumed 
to have the same degree of influence on all potatoes used in 
these experiments. All handling and processing conditions (2) 
were standardized and their effects were likewise assumed to 
be similar. 

Storage conditions and sampling. After harvesting, the 
roots were cured for 10 days at 85° F. and 80-85% R.H.., 
divided into approximately 50-pound lots, and stored in open 
latted erates at 60° F. for 6 months. No selection of roots was 
made during the packing of the crates or positioning of the 
crates in storage. One crate was considered a sample. Samples 
were shipped to the SRRL at monthly intervals after curing 
(traveling time—approximately 3 hours). On arrival at the 
Laboratory, 5 roots weighing 2-3 pounds were selected, 1 each 
from the vicinity of the 4 corners and 1 from the center of the 
crate. The remainder of the erate was diced and dehydrated 
the same day and a 5-gram sample was removed and stored at 
42° F. in a tightly sealed glass bottle. 

Extraction. Surface dirt was removed from the roots which 
were then rinsed and blotted dry. Each root was cut into pieces 
approximately % by 1 inch and ground immediately in a home 
food chopper. After mixing and quartering 3 times, a 200 
gram sample was mixed with sufficient hot 95% ethanol to 
make the mixture 80% by weight with respect to ethanol. Ex 
haustive extraction was conducted according to the method of 
Magoon and Culpepper (35) with the addition of blending the 
residue, after removal of the second supernatant, in a Waring ” 
blender with sufficient 80% ethanol to make a slurry. Extrae 
tion in the Soxhlet was conducted for 3 periods as follows: 
1 hour, 5 hours, and 8 hours. If the last extract was negative 
for sugars it was disearded and extraction discontinued. The 
remaining extracts were combined, alcohol was removed on 
the steam bath and the aqueous residue was freeze-dried. Last 
traces of moisture were removed by exposure to P.O; in a 
desiccator. 


» Mention of a product by name does not constitute a De 
partment of Agriculture recommendation of that product over 
similar products. Product names are supplied for scientific 
reasons; namely, to permit precise duplication of experimental 
procedures. 
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Since it had already been shown that no changes took place 
in aleoholie solution (38), these were accumulated and stored 
at 42° F. for periods of approximately 2 months to permit 
freeze-drying a group of samples simultaneously. 


approximately 


Dehydrated samples of 50 g. (equivalent te 
200 g. of raw material) were reconstituted by soaking for 2 
hours in distilled water at 60°C. in a ratio of 1 to 1.7. The 
previously published ratio of 3.5 parts of water to 1 part dice 
required for taste panel evaluation (37) was reduced to keep 
down the volume of 95% ethanol added for the extraetion. 
After rehydration, extraction was conducted as outlined for 
the raw samples. 

Deionization, qualitative, quantitative analyses. Deioniza 
tion of the aleohol solubles was conducted according to the 
method of Williams and Bevenue (52) and the water-clear 
solutions of sugars were shell-frozen and he!d at —10° F. until 
they were lyophilized. The last traces of moisture were removed 
by exposure to P.O; in a desiceator. Portions of the extracted 
materials were weighed to constant weight after drying in a 
vacuum oven at 60°C. for the purpose of caleulating total 
solids and percentage composition. 

Tentative identification was made by chromatographing 
(descending technique) spots of the deionized sugars on strips 
of S&S 602 ED” paper adjacent to spots of known sugars and 
irrigating with a mixture of l-propanol, ethyl acetate, and water 
in a ratio of 7:1:2 respectitvely according to the method of 
Albon and Gross (7, 34). The temperature during irrigation 
ranged from 76—-78° F. Sprays or dips for identification pur 
poses ineluded silver nitrate (47), 2,3,5-triphenyl tetrazolium 
chloride (47) a modified Fleury reagent followed by p-anisidine 
phosphate (33) and the Godin reagent (19, 34). 

Two dimensional chromatography using the |-propanol:ethy!] 
acetate: water mixture as the first irrigant followed by water 
saturated phenol as the second was used as a means of con 
firming the initial qualitative analysis. Sueccessively on dif 
ferent chromatograms spots of 1 or 2 known sugars were super 
imposed on the extract spot from the roots to determine if the 
known sugars would assume the correct positions of the sugars 
suspected to be present. 

Microscopical identification of the chromatographieally sepa 
rated sugars by preparation of the 2,4-dinitrophenylhydrazone 
dioxane solvates according to the method of White and Secor 
(50, 51) were made and compared with known derivatives. 
Crystals resembling the characteristic needles obtained with 
glucose were also obtained with maltose and suerose. Fan 
shaped needle clusters wére obtained with fructose similar to 


Derivatives were 


those published by White and Seeor (57). 
not obtained in quantity sufficient for melting points. As was 
to be expected, a reaction did not take place with inositol. This 
compound was identified by the ‘istinetive orange color ob 
tained with the modified Fleury reagent (33). 

The deseending chromatographic technique was also used 
with l-propanol:ethyl acetate: water 7:1:2 for the quantita 
tive determination of the principal sugars in the roots. Each 
sample was replicated 4 times and each strip (S&S 602 ED 
was irrigated and dried 4 suecessive times before complete 
separation between glucose and fruetose was obtained. Solu 
tions containing 100 to 150 mg. of the sugar extracts in 1 ml. 
of 50% ethanol were spotted on the strips with a Gilmont ' 
ultramieroburet. Each spot contained 4 ul. and a total of 32 zl. 
per strip were used for each determination. Guide strips on either 
side of the chromatogram were removed and developed with sil 
ver nitrate for locating the spots. The method used was similar 
to that published by Dimler et al. (10). Excised strips contain 
ing single sugars were eluted overnight by placing a quarter 
inch of the strip between 2-2 in. x 2 in. glass slides (10) which 
were supported in the same troughs used for irrigating chroma 
tograms, Only 3—4 ml. of eluate were collected. This volume was 
transferred with a minimum volume of distilled water to conical 
volumetric tubes after being filtered through medium sintered 
glass filters to remove lint. Duplicate aliquots of 2 ml. each 
were removed from each sample for determination of the sugar 
eontent by the anthrone reaction. Only anthrone purified by 
the method of Gilman (75) and melting between 157-160° C. 
was used and fresh reagent (12) was prepared each day. Since 
Koehler (29) had previously shown that the interval of heating 


CURING, STORAGE DEHYDR. EFFECTS ON SUGARS OF SWEET POTATO 151 


was critical particularly in the case of fructose, and Helbert 
and Brown (24) had also shown that the temperature to which 
the reaction mixture was heated should be controlled, the 2 
methods were combined and standard curves were determined 
for the 4 sugars under consideration. Final temperatures and 
time intervals were as follows: fructose—10 minutes at 60° C.; 
sucrose—12 minutes at 90° C.: and, maltose and glucose—16 
minutes at 90° C. At the expiration of the heating interval, all 
samples were plunged in an ice and water bath for 5 minutes 
to stop the reaction. Color measurements were made with the 
3eckman” Spectrophotometer at 620 mu. Analysis of variance 
17) were used for 
0.05 


followed by Duncan’s Multiple Range Test 
detecting significant differences between means at the 
probability level. Quantitative determinations for inositol and 
starch were made according to the methods of Platt and Glock 


(39) and Steiner and Guthrie (44) respectively. 


RESULTS 


refers to dehydrated 


In this paper ‘* dehydrated products ’’ 
dice prepared from raw roots of varying quality. The terms, 
‘*freshly harvested, cured and/or stored’’ refer to the condi- 
tion of the raw roots from which particular dehydrated 
lehydrated samples were stored. 


product is made. None of the 
Total solids based on the moisture content of raw sweet 


potatoes varied irregularly with storage (Table 1, column 3). 


TABLE 1 


Effects of curing, storage and dehydration on the solids and 
alcohol solubles in raw sweet potatoes and their 
dehydrated products 


Dried 
sidue Dried Total 
Storage of raw om | alcohol | solids nt 
materials i ohol solu deter- | S0ues 
extra bles*® mined 
on- 
Ra 
} g g 
0 days (fresh) 71 x 1.2 14.60 | 65.83 113.5 
10 days (cured) 70.0 156 13.86 62.42 104.0 
60° F, 
1 mo 71.9 56.2 £5.60 14.02 57.62 102.5 
4mo 70.1 59.8 41.39 15.39 56.78 95.0 
6 mo 71.5 56.9 1.03 17.17 6.20 GRR 
Dehydrated 
0 days (fresh 6.62 16.89 20.99 25.77 16.76 99.7 
10 days cured ) 6.05 16.98 21.95 24.96 16.91 99.9 
60° F. 
1 mo 5.98 47.01 21.31 26.56 47.87 101.8 
4 mo a6.69 15.56 28.59 $4.15 94.6 
6 mo 5.32 17.54 16.09 29.77 45.36 96.9 
AOAC Method, 1 ( h ed 140, of Methods of Analysis 
6 hrs. in vacuum oven at 7 C, and 20-26 in. vacuum 
2 Twenty-two hours in vacuum oven at 65° C. and 20-26 in. vacuum 
Twenty-two hours in vacuum oven at 60° C. and 20-26 in. vacuum 
‘Two hundred grams raw sweet potatoes were used 
5 Fifty grams of dehydrated dice were used. Dehydrated dice were 
not stored but were prepared from stored raw roots as outlined. 


However total solids (Table 1, column 6) obtained by gravi 
metric measurements of the residues from ethanol extraction 
and the recovered aleohol solubles (both eorrected for moisture 
content) exhibited a marked decline after curing (10 days from 
time of harvest), a greater decrease after the first month of 
storage at 60° F., but very little change after 4 months and 
even 6 months of storage. The dried residue after aleohol ex 
traction (comprising the bulk of the solids) also showed a con- 
tinuing decline with curing and storage (Table 1, column 4) 
On the ether hand the aleohol solubles decreased slightly with 
curing but increased regularly with storage up to 6 months 
(Table 1, column 5 

In the dehydrated products, calculated total solids (Table 1, 
column 3) based on moisture determinations seemed not to 
vary regardless of the changing storage conditions of the raw 
roots. Gravimetric determinations for total solids (Table 1, 
column 6) showed a drop between the first and fourth months 


of storage and leveling off until the sixth month. Similarly 
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TABLE 2 


Effects of curing, storage and dehydration on the sugars, starches and sugar-free alcohol 
solubles in raw sweet potatoes and their dehydrated preducts 


Sugar-free Total 
> Weight of Sugars as _ Starch as Ww eight of ohol per cent of 
Storage of raw materials Per cent total SUZATS In Ler cent total Weight of per cent total sugar-free solubles as solids 
solids alcohol aside starch solids alcohol | per cent total accounted 
solubles * solubles solids for 
Raw? 
% 7] % % % 
0 days (fresh) 2.91 12.48 18.96 30.54 60.06 2.12 3.22 
10 days (cured) 11.2 12.13 19.45 I7.95 60.20 1.7 2.797 R300 
60° F 
mo 11.90 20.65 12.78 56.80 2.12 81.22 
ime 13.33 23.48 20.00) 52.66 2.06 79.77 
14.95 26.56 16.50 » 94 76.85 
Dehydrated ® 
days (fresh) 93.52 24.62 52.65 5.74 12.28 1.15 2.10 67.0 
10) days (cured) 82 24.34 51.89 16.6% 0.62 1.21 69.7 
60° F 
1 mo.... 05.74 21.04 15.80 10.59 §.52 11.53 66.01 
i} mo SAO : 94.29 2.66 6.02 1.62 10.46 70.77 
f mo 91.72 57.1 2.32 5.06 3.57 7.54 69.7 
Based on experimentally determined solids 
Two hundred grams of raw sweet potatoes were used 
‘Fifty grams of dehydrated dice were used. Dehydrated dice were not stored but were prepared from the stored raw roots as outlined 
' Deionized, freeze-dried and dried over P2Os 
ty difference 
a decided drop in the residue from ethanol extraction (Table 1, the dehydrated products (Table 3, column 4). The value re 


column 4) occurred between the first and fourth months of 


storage followed by a leveling off until the sixth month of stor 
age. The dried (Table followed 
the same pattern as those of the raw samples from which they 
, they 


aleohol solubles 1, column 5) 


were processed, i.e. increased regularly with storage. 
Sugars in the raw roots, caleulated as per cent of total solids 
(Table 2, column 4), exhibited a continuing inerease with cur 
ing and storage up to 6 months. Stareh did not change with 
(Table 6) but markedly with 
There appeared to be no great changes in the sugar 


euring column decreased 


storage. 
free aleohol solubles (Tables 2, column 8). 


Sugars (Table 2, column 4) in the dehydrated product made 
from raw roots stored for 1 month were considerably lower 
than in dice prepared from freshly harvested or cured roots. 
Concentrations of sugars in dice processed from roots store 


4 and 6 months were higher than that found in dice made from 
freshly Starch (Table the 
other hand, was higher in dehydrated dice prepared from eured 


harvested roots. column 6), on 


roots than in diee from freshly harvested roots. However, the 


concentrations of starch in the dehydrated products were lower 
the longer the roots remained in storage. The sugar-free aleoho! 
(Table 
drated product made from roots stored for 1 


8) were much higher in the dehy 
than in 


Sugar-free 


solubles column 


month 
those made from freshly harvested or cured roots, 
aleohol solubles decreased slightly 


made ft and 6 months, the high 


in the dehydrated products 


from roots stored values 


mained relatively high. 


Great changes took place in the quantities of total sugars, 
starch, and alechol solubles as a result of dehydration (Table 


3). There was more than a 2-fold increase in total sugars in 


mained fairly constant regardless of the storage conditions of 
the Starch, on 
the other hand, was 3.5 to 9 times lower depending on the con 
of of the (Table 3 
Less starch was degraded during dehydration of the cured sweet 
potatoes than during dehydration of the freshly harvested roots 
or those stored for 1 to 6 months. 
age of the raw roots at 60° F 


raw roots from which the dice were processed. 


ditions storage raw material , column 7). 


As the time interval of stor 
increased, the quantity of starch 
degraded during dehydration also increased. Sugar-free alcoho! 
(Table 3, 10) dehydrated 
products made from freshly harvested and cured roots than in 


solubles column were lower in 


the raw roots themselves. However, sugar-free aleohol solubles 


were from 2 to 3 times higher in the dehydrated products made 


from stored roots. The maximum occurred in dehydrated dice 


made from roots that had been stored for 1 month. 


Changes in the distribution of the simple mono- and disac 
charides and inositol with euring and storage of the raw 
potatoes are outlined in Table 4. Inositol was included with 


the sugars because it was isolated with them during deionization 
and was present in measurable quantities. Sugars extracted from 
the raw roots contained a major percentage of sucrose ranging 
from 66 to 75% (Table 4, column 3); minor pereentages of glu 
7 to 11% and 6 to 11% 
(Table 4, columns 4 and 5 respectively); and only small 
(Table 4, column 2). 
practical viewpoint the concentration of maltose seems to be 
rather euring and of the 
After the euring period, the quantities of sucrose, glucose, and 


cose and fructose ranging from respec 
tir ely 
quantities of maltose, 2.7 to 4.0% From a 


constant throughout storing roots. 


fructose were higher, significantly so for the last 
the 


named 


as 


compared with those found in freshly harvested roots 


TABLE 3 
Effect of dehydration on the distribution of total sugars and starches in Unit I Porto Rico sweet potatoes 


Sugars as per cent total 


Gai ear 
solids in sainoin sugar 


Storage of raw materials % dehydrated 


Raw sweet Dehydrated Jo Taw Raw sweet 
potato! dice? potato! 
days (fresh) 18.06 2.65 2.78 60.06 
10 days (eured 194 51.89 2 67 60.30 
60° F 

imo 23.45 2.51 52.66 
imo 15 16.50 

' From 200 g. of raw sweet potatoes. Values converted to a dry basis 


2 From 50 ¢. of dehydrated product, Values converted to a dry 


roots as outlined 


basis 


Starch as per cent tetal 
solids in 


h 


Loss or gain 
in sugar-free 
alcohol 
solubles 

dehydrated 


Sugar-free alcohol 
solubles as per cent 


Loxs in starch total solids in 


raw 


dehydrated 


Dehydrated Raw sweet Dehydrated 


dice? potato! dice? % raw 
% % % 
12.28 4.29 3.22 10 0.65 
16.63 3.66 2.77 1.21 0.44 
10.59 5.37 3.68 11.55 
6.02 8.75 3.63 10.46 RR 
5.06 O15 699 7.54 1.87 
vdrated dice were not stored but were prepared from the stored ra 
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TABLE 4 


Effect of storage and dehydration on the distribution’ of the 
individual sugars and inositol in sweet potatoes 


Sugars and inosito 


Storage 
conditions 
Glucose | Fructose Inositol? 


0 days (fresh) 
10 days (cured) 
60° F 
mo 
imo 


(fresh) 
10 days (enred) 

60° F 

mo 

imo 


76 
Chromatographic separation and elutior e various compone 
which were then determined with anthrone Each value is the av 
of 4 individual determinations, each determination being the averag 
of duplicates 
Determined by the periodate method of Platt and Glock 
quantities of inositol were so small that the 4 replicates were co 
for 1 titration 
‘Two bundred grams of raw sweet potatoes were used 
‘Fifty grams of dehydrated dice were used Dice 
from stored raw roots as outlined 
> Significantly different from fresh 
of variance and Duncan's Multiple Range Test 


(Table 4, columns 3, 4 and 5, respectively). By the end of th 
first month of storage, however, there was considerably less 
sucrose, glucose and fructose than had been found in the freshl) 
harvested material, There were significant increases in th 
concentrations of glucose and fructose at the end of 6 months 
of storage at 60° F.) During the 6-month storage interval, 
inositol increased from a trace at harvesting to the seeor 
highest component in concentration after 1 month of storag 
and then decreased again (Table 4, column 6 

In the dehydrated products made from the above raw sw 
potatoes, maltose was present in the greatest quantity, 


60% (Table 4, column suerose in moderate concentration, 


23 32 (Table 4, column 3 


glucose, fruetose and inosital 
in minor quantities, 2.6 to 5.80, ,2.2 to 4.5%, and 0.78 to 6.6 
respectively (Table 4, columns 4, 5, und 6 In addition to th 
overall effect of dehydration, th ‘re is observed also the eect 
of the condition of the raw material at the time of dehydration 
on the distribution of the individual sugars. For instane 
there is considerably less maltose (Table 4, column 2) in th 
dehydrated dice made from cured roots than in the dice made 
from freshly harvested roots. Not much change occurs in th 
quantities of maltose in the dehydrated products made from 
stored roots until the roots have been stored 6 months. The 
another noticeable drop oceurs in the maltose content of thy 
dehydrated dice. The coneentrations of sucrose, glucose and 
fructose (Table 4, columms 3, 4, 5) are higher in the dehy 
drated produets made from stored raw roots than in tho 
made from freshly harvested and cured roots. The concentra 
tion of inosito! (Table 4, column 6) is higher in the dehydrated 
product made from cured roots than in the produet made from 
freshly harvested roots. Dehydrated products made from stored 
roots contained much lower quantities of inositol. 

To get a clearer estimation of the changes occurring in the 
distribution of the individual sugars during dehydration, gain 


(+) or losses in the percentages of sugars are outlined in 


Table 5. There are gains in maltose content of 48 to 56%; 
losses In suerose, glucose and fructose of 34 to 520, 2 to 6.1%, 
and 2 to 6.4% respeetively; and losses in inositol of almost 
6% to gains of nearly 5%. It would appear from the dat 
outlined in Table 5 that during dehydration of the cured an 


stored roots similar quantities of maltose (Table 5, eolumi 


are produced; that the maximum quantity of sucrose (Tabl 


TABLE 5 


Percentages of individual carbohydrates lost or gained 
during dehydration 


Inositel Net effect 


column 3) ¢ ears during dehydration of the cured roots, 
that the least 1COSt d fructose (Table 5, columns 4 and 5 
disappear during dehydration of roots stored for 1 to 4 months; 
that considerable quantities of inositol (Table 5, eolumn 6 
are produeed during dehydration of the freshly harvested anil 
cured roots, and that even more inositol disappears during 
dehydration of roots stored for 1 month. The last column of 
Table 5 shows that during dehydration there is a net gain in 
sugars in the cts made from roots stored for 4 and 6 


mouths. 


DISCUSSION 


(Jualitative and quantitative results with deionized 
aleohol-soluble constituents of the sweet potato essen- 


tially confirm observations made previously on 
changes occurring during curing and storage of the 
raw roots. The quantities of starch and total sugars 
are slightls higher after the roots have been cured 
When put into storage at 60° F., 
ture that is 25° F. lower than that of curing, changes 


take place in the sweet potato that are reflected in the 


252. 


a tempera- 


starch and sugar contents. There is successively less 
starch (25) in roots stored for 1, 4, and 6 months 
counterbalanced by increasing amounts of total 
sugars. Individually, there is less sucrose, glucose and 
fructose counterbalanced by a marked inerease In 
inositol in the initial month of storage. After 4 
months of storage at 60° F., the relationship between 
quantities of sucrose, glucose and fructose in the roots 


is similar to that found immediately after harvest. 
When examined statistically, these values were not 
significantly different. Beeause of shrinkage brought 


about by loss of moisture and carbon dioxide, total 


sugars appear to have increased. At 6 months storage, 


this inerease is marked, but the quantity of sucrose, 
the principal sugar, has declined considerably. The 
decline is overshadowed again by increases in both 
Apparently it is insufficient to 
determine changes only in nonreducing and reducing 


glucose and fructose 


sugars. As has been shown the picture is considerably 
more complex. Even though it has been possible to 
quantitatively record changes, as a result of curing 
and storage in the principal sugars, trace quantities 
of other materials isolated with the sugars are known 
to be present but were not dealt with in this investiga- 
tion and their impact on the distribution of the princi- 
pal sugars is unknown 

Maltose has not heretofore been reported in the raw 
roots. The quantity found was relatively small and 
essentially constant. Too much significance cannot be 
attached to its presence because some maltose may 
have been formed during extraction of the sugars as 
sufficient heat was applied at that time 


153 
| 
Total Maltose Sucrose Glucose Fructose) 4 
sugars - 7 
and % % | 
as 10 days (cured 19.5 52.4 6.14 6.37 +-4.26 11.18 
Raw mo 13.25 2.92 1.36 5.79 6.07 4 
i mo $5.11 2.55 +-0.46 $1.59 
% % ) mo 17.8 4.26 $51 6.02 1.46 + 1.28 
73.44 8.74 7.1 trace 92.35 
| 
72.37 7.07 1.09 \ 
— 81> 65.83 10.57 10.41 2.24 92 | 
Dehydrated 
58 2.23 4.73 12.9 
51 6.60 ao 
8.55 95.77 
| 
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For the first time, changes in concentrations of 
inositol are reported as affected by curing and storage 
of raw roots. At times the quantity of inositol exceeds 
that of glucose or fructose. Inositol inereases from a 
trace at harvest, to a maximum after 1 month of stor- 
age. During that time sucrose goes through a maxi- 
inum at curing which maximum precedes that of inosi- 
tol. If there is an interdependent relationship  be- 
tween the 2 constituents it is not readily observed in 
this investigation. The presence of inositol in sweet 
potatoes probably confirms the presence of phytin (4, 
7). However, reports (13, 14) that inositol can be 
synthesized from glucose by the action of a plant 
cyclase should not be overlooked even though the 
presence of a cyclase in the sweet potato has not as 
vet been observed. 

During dehydration many important changes took 
place. There is the possibility that some sucrose, glu- 
cose and fructose, but principally sucrose were leached 
out during peeling and or blanching and sulfiting. In 
spite of this, less glucose and fructose disappeared 
from the dried dice processed from raw sweet potatoes 
that had been stored for 4 and 6 months. It is not 
known what happens to maltose during preparation 
for dehydration but it is probable that most of the 
maltose found in the dice develops during the dehy- 
dration process. Large quantities of starch and su- 
crose disappear during dehydration. How much de- 
pends on the quality of the raw material at the time of 
processing. Sugar-free alcohol solubles and inositol 
go through maxima that are dependent also on the 
quality of the raw material at the time of dehydration. 

While apparently some sucrose, glucose and frue- 
tose were produced as a result of curing the raw roots 
and maltose was produced during dehydration con- 
firming the findings of other investigators (6, 9, 217, 
i8), the mechanism by which these sugars have been 
formed is still in doubt. Early reports of an amylase 
in sweet potatoes and of its isolation were made by 
Giri (16, 17, 18) and Johnstone (26). Bois and Savary 
(8) have reported the presence of a maltogenic or 
B-amylase, a sucrogenic or a-amylase and invertase. 
They did not find any evidence of a maltase. Balls, 
Walden and Thompson (35) and Schwimmer (40) 
found large quantities of B-amylase in the sweet po- 
tato and only traces of a-amylase and maltase. The 
B-amylase seemed to be accompanied by considerable 
quantities of some carbohydrate and an acid phospha- 
tase and was found to account for at least 60% of the 
starch breakdown (5). Undoubtedly it is the B-amy- 
lase which causes the large increases in concentrations 
of maltose during dehydration. Similar inereases in 
maltose during baking (/2) and canning (9, 48) have 
been reported. Details of the dehydration process can 
be found in the publication of Arthur and MeLemore 
(2). There appears to be no evidence for the synthesis 
of starch during curing and storage of the raw roots. 


SUMMARY 


Chromatographic investigations are reported on the 
sugars in selected samples of raw sweet potatoes and 
their diced dehydrated counterparts — representing 


freshly harvested, cured, and 60° F. stored stock. 
Total sugars extracted from the raw roots contained a 
major percentage of sucrose ranging from 75% after 
curing to 66% at the end of 6 months of storage. With 
respect to the ranges for glucose (7-11% ) and frue- 
tose (6-11%) the higher values were found in the 
stored stock. A small quantity of maltose (2.7-4.0% 
was found, possibly an artifact. A trace of inositol 
observed in the freshly harvested sweet potatoes in- 
creased to a maximum after one month of storage and 
then deereased. In the dehydrated products made 
from the same raw stock, maltose made up 51 to 60% 
of the total sugars; sucrose 23 to 32%; and glucose, 
fructose and inositol smaller proportions (2.6—5.8% . 
2.2-4.5% and 0.78-6.6% respectively). The quanti- 
ties varied with the condition of the raw material used. 
The findings, in general, confirmed those of earlier 
workers. 
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Effects of Sodium Sorbate and Ascorbic Acid 
on Attempted Gamma Radiation 
Pasteurization of Apple Juice: 


Manuscript received September 7, 1957 


Recent INVESTIGATIONS by Salunkhe 
(5), Ferguson and Powrie (3) and Weaver et al. (6) 
have shown that sorbic acid or sodium sorbate effec- 
tively prevented yeast fermentation in fresh unpas- 
teurized apple juice. However, sorbic acid or sodium 
sorbate was ineffective in the control of Acetobacter 
which, in the presenec of oxygen, caused deterioration 
of the juice in less than one week at room temperature. 
When air was excluded from the container, the addi- 
tion of ascorbic acid, in conjunction with sorbie acid, 
delayed the development of Acetobacter and per- 
mitted storage of the juice at room temperature for a 
minimum period of two weeks with little loss of flavor 
or quality (3). 

Previous work (/) on the irradiation of apple juice 
was confined to observations on flavor and color after 
treatment with 300,000 to 1,000,000 rep. Although 
marked bleaching of the juice occurred at 300,000 rep, 
no serious alterations in flavor were observed with 
dosages up to 1,000,000 rep. 

The present study was undertaken to determine if a 
low dosage radiation treatment could be used to in- 
activate Acetobacter so that the keeping time of fresh 
juice at room temperature could be extended. 


MATERIALS AND METHODS 


Faney grade Melntosh and Toshkee apples, grown locally 
und stored for 6 months at 354° F. were thoroughly washed, 
ground in a grater mill, and pressed in a rack-and-cloth press 
with a pressure of 3000 p.s.i. After clarification with a peetin 
decomposing enzyme (20 g. of Peetinol A per 10 litre of juice 
for 6 hours) the juice was filtered through nylon cloth in a 
plate and frame press filter. 

One portion of the filtered juice was poured directly into a 
set of 21 clear glass, narrow neck bottles (200 ml.), previously 
sterilized in boiling water. Bottles were filled to capacity and 
closed tightly with sterilized plastic eaps. To 3 other portions 
of the filtered juice was added sodium sorbate or ascorbie acid 
or both to obtain concentrations of 0.050 and 75 mg./100 ml, 
respectively, and subsequently 3 sets of 21 bottles were filled 
and eapped as deseribed. Another set of 21 bottles was par 
tially filled with only 100 ml, juice containing both sodium sor 
bate (0.050) and aseorbie acid (75 mg./100 ml.). 

A total of 35 bottles, 7 from each of the 5 lots mentioned 
above, was distributed randomly into each of 3 irradiation con 
tainers which were then transported to the fuel rod gamma 
irradiation facilities at Chalk River, Ontario. The 3 standard 
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containers were exposed alternately for 2, 5 or 9, hours, respec 
tively, to an average field of 69,000 rep/hr. with a maximum 
variation of 25% throughout the irradiation box. The time 
lapse between the pressing of the juice and the arrival of the 
samples at Chalk River for irradiation treatment was approxi 
mately 10 hours. An additional 16 hours was required to com 
plete irradiation of all samples. Control samples of each treat 
ment were held under comparable storage conditions (room 
temperature) at Ottawa for a similar period before the initial 
analyses. The change in chemical and microbial content as a 
result of this holding period was small due to the extreme sani 
tary preeautions taken in preparing and bottling the samples. 
For instance, 26 hours after pressing total number of microbes 
per ml. juice of the control samples was not more than 13500. 

After the irradiation treatment containers were returned 
directly to Ottawa and stored at 70° F. Individual bottles o 
juice were analyzed at regular intervals for flavor, color, vis 
cosity, pectinolytic enzyme activity, total acidity, pH, ascorbic 
acid, and microbial composition by the following methods: 

Flavor of juices was evaluated by a 3-member taste panel 
scoring flavor on a hedonie senate of 1 to 5 and off-flavor as 
either absent or present. 

Color changes were determined in a Klett-Summerson photo 
electrie colorimeter with No, 42 Blue and 54 Green filters, using 
distilled water for the zero settting. 

Relative viscosity of the samples was calculated from the 
ratio of the time of juice flow to the time of distilled water 
flow at 72° F. using a 25 ml. pipette. 

Pectinolytic enzyme activity was measured according to the 
method of Bell and Etehells (2) using an Oswald-Fenske pipette 
anda sodium polypectate solution at 85° 

Total acidity (as per cent malic acid) was determined by 
titrating 10 ml. of the juice with 0.1 N NaOH solution, using 
phenolphthalein as an indicator. 

pH values of the juices were measured with a Beekman 
Model G pH meter. 

Iscorbic acid was estimated by the 2,6-dichlorophenolindo 
phenol titration method (7). 

Vicrobial content was determined by plating aliquots of the 
juices on Difeo malt agar of pH 5.5. 


RESULTS AND DISCUSSION 


Irradiation at all 3 levels caused considerable 
browning of the glass bottles, the effect being more 
intense at 621,000 rep than at 344,000 or 138,000 rep. 
The brown, opaque appearance faded only slightly 
during 60 days of observation. 

Flavor scores (Table 1) indicate the severe effect 
of all irradiation dosages, regardless of the pre-treat- 
ment. Only the samples which scored 11 and 10 can 
be considered acceptable. None of the samples had the 
original apple flavor or aroma, but instead had a 
strong ‘cooked flavor,’’ which was more pronounced 
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TABLE 1 
Flavor scores of apple juice after gamma irradiation 


Pre-treatments 


Sodium sorbate 


Days 0.05 n 
Dos Ascorbic and 
after ; Sodium ’ obie acid 
rep x 10 acid No pr 
irrad sorbate as 75 mg./100ml.)), 
75 me reatmer 
00 ml 
Fu Half 
bottle 


Maximum score 15 
rradiated juis 


tive of pre-treatment 


The not mmediately after prey 


at 621,000 rep. After 7 days, all samples irradiated 
with 138,000 and 344,000 rep, except those containing 
both sodium sorbate and ascorbie acid, had developed 
a typical vinegar flavor. After 13 days the samples 
treated with 621,000 rep showed a similar result. Re 
sults of the determinations on the microbial composi 
run parallel with these observations. 


tion (Table 2 
TABLE 2 
Microbial content of apple juice after gamma irradiation 


Pre-treatments 


Sodium sorbate 


05% ) 


Day } 
after Sodium Ascorbic acid 
rrad ep x sorbate 75 me./100 ml.) 
7ome reatm 

100 ml Fu Half 

bottle bottle 

13s 1 76 4 4 

i4 14 7 24 


621 11 50,000 10 4,000,000 ) 


Mainly molds 


Resuits expressed as tota iumber of microb per ml. jut 


Total number of microbes per m tice at tim 


1.000-1.300 


These results indicate that the apple juice was ‘wt 
completely sterile after irradiation with 138,000 to 


621,000 rep. In the present experiments addition of 
sodium sorbate plus ascorbie acid prevented microbial 
development up to 13 days at all levels of irradiation 
However, similar results can be obtained without 
radiation treatment as indicated by the work of F 

guson and Powrie (3). Addition of sodium sorba 

plus irradiation with 621,000 rep also prevente.l 
microbial development, but after irradiation at 
38,000 or 344,000 rep this inhibition was less pro 
nounced. However, Ferguson and Powrie (3) found 


pract cally complete inhibition of veast and mold 
growth in non-irradiated apple juice treated with 
0.035% sorbie acid. It is suggested that the free radi 


PASTEURIZATION OF 


cals 


sorbie acid, and thus interfered with the activity of 


this compound 
activity of the sodium sorbate was maintained pre 


sumably because 


APPLE JUICE 157 


formed during irradiation combined with the 
In the presence of ascorbie acid, the 


the free radicals combined more 


readily with ascorbic acid 


(‘hanges in the ascorbic acid coneentration of the 


juice samples, fortified with 75 mg. ascorbic acid per 


100 ml. prior to irradiation, are presented in Table 3 
| 


TABLE 3 


Changes in the ascorbic acid content of apple juice after 
gamma irradiation’ 


ents 


s odium sorbate (0.05%) and 
l Ascorbic acid iscorbic acid (75 mg./100 ml.) 


Full bottle Half bottle 


67 

7.8 17.7 

i4 62.5 11.2 

621 ‘ ~ 

1 138 f 6 9.3 
344 52.1 2.1 

621 19.2 0 

RK g d m 


irradiation levels, especially after 7 and 13 days. As- 
corbie acid losses are considerably larger in_ bottles 
which were only half filled and again higher levels of 


irradiation caused greater losses. Possibly the forma- 


Greater losses of ascorbic acid are shown at the highe 


tion of free radicals during irradiation at higher levels 
is responsible for this more rapid destruction, al- 
though more rapid destruction could also result from 
the direct action of the higher irradiation dosages. 
Table 4 shows the results of determinations on the 
pectinolytic enzyme activity and relative viscosity of 


TABLE 4 


Effect of gamma irradiation (621,000 rep) on the pectinolytic 
enzyme activity and relative viscosity of apple juice 


jays after irradiation 
id 
lwo Seven 
> 
tme ect Peet 
Relativ Relative Relative 
enzyn enzyme 


viscosity 


viscos Viscosity 
ctivit | wetivity 


Sodium sorbate 


7 ( 4 20 95 1.72 
\scorbic acid 
75 meg 
100 m 7¢ 1.84 96 1.47 
Sodium sorbate 
d 
mez 
1 n 2.2 " 1.84 1.52 
No pre-treatment 14 1.81 1.61 
Resul of viscosity of the standard 
y tate solutior fter addition of the apple juice 


juice samples before and after irradiation with 
621,000 rep. Similar results were obtained after 
irradiation at 135,000 and 344,000 rep. The results 
indicate that the activity of pectinolytic enzymes has 
not been altered and apparently higher dosages of 


radiation are necessary to inactivate these enzymes. 


i 
138 1 6 5 10 
44 5 6 9 6 
621 5 6 5 6 8 : 
7 135 7 7 
44 6 ~ 
13 138 4 1 2 
4 2 2 Pre-treatn 
621 2 2 4 
after ret) 
2 138 fins 68.2 16.5 
$4 42.0 
P5000 1.906 10 10.000) 
of irradiation tre 
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TABLE 5 
Effect of gamma irradiation on the pH and total acidity of apple juice 


Before irradiation 


Irrad. dos. and pre-treatment 


pH Acidity! 


$5,000 rep sodium sorbate (0.05% ) 


ascorbic acid (75 mg./ 100 ml.) 


$44,000 rep sodium sorbate (0.056, ) 
ascorbic acid (75 mg./100 ml.) 


621,000 rep sodium sorbate (0.05% ) 


621,000 rep sodium sorbate (0.056% ) 


ascorbic acid (75 mg./100 ml.) 


Expressed as per cent malic acid 


Days after irradiation 


Seven Thirteen 


Acidity pH Acidity pH Acidity 


TABLE 6 
Effect of gamma irradiation on the color of apple juice 


Before irradiation 
Irrad. dos. and pre-treatment 


i2 Blue 54 Green 


158,000 rep sodium sorbate (0.05%) 
ascorbic acid (75 mg./100 ml.) 


$44,000 rep sodium sorbate 
ascorbic acid (75 mg./ 10 


621,000 rep sodium sorbate 


621,000 rep sodium sorbate 
ascorbic acid (75 mg./100 


The decrease in viscosity observed as a result of pee- 
tinolytic enzyme activity after 7 days could be noticed 
organoleptically and contributed to lower aceepta- 
bility ratings by the taste panel. Since the microbial 
development in the samples irradiated at 621,000 rep 
and stored for 7 days, is still very small (Table 2), the 
possible interference of enzymatic activity contributed 
by micro-organisms can be ruled out. On the other 
hand, the progressive breakdown of ascorbic acid, re- 
ported in Table 3, might have been caused by the 
direct enzymatic and chemical activity of the juice. 

Tables 5 and 6 summarize representative data on 
changes in pH, total acidity and color. These data 
were obtained from samples which were free of micro- 
bial development up to the 13th day after irradiation. 
Results indicate no difference in effects at the various 
levels of irradiation with respect to changes in pH or 
acidity. Samples treated with sodium sorbate only 
have a slightly lower pH and a corresponding higher 
acidity but the difference is of little significance. 

Changes in color are more pronounced in the amber- 
yellow region and more bleaching of the color occurred 
at the higher levels of irradiation. After 2, 7 and 13 
days, however, a gradual return to the original color 
was observed, although the color intensity did not 
equal that of juice before irradiation. 


Light absorption—colorimeter reading 
Days after irradiatior 


Two Seven Thirteen 


42 Blue 54 Green 42 Blue 54 Green 42 Blue | 54 Green 


CONCLUSIONS 


Irradiation of apple juice at 621,000 rep or lower 
does not produce sterile juice. After irradiation at 
621,000 rep in the presenee of sodium sorbate (0.05% ) 
and ascorbic acid (75 mg./100 ml.), the juices can be 
kept at room temperature for thirteen days without 
the development of micro-organisms. However, alter- 
ations in flavor, viscosity and color seriously reduce 
the quality and acceptability of the juice. 
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Factors Affecting Quality of Prepackaged Meat’ 


lll. Chemical Tests Associated with Organoleptic 


Quality Factors Other Than Color® 


(Manuscript received March 20, 1956 


FOLLOWING ANALYSES were in- 
cluded in the chemical study of meats: 
1. Free amino nitrogen of lean 
Free acid value of lean 
Peroxide value of fat 
Free fatty acid value of fat 
5. lodine value of fat 


EXPERIMENTAL 


Free amino nitrogen and free acid of lean 


To determine the free amino nitrogen and free acid of lean 
meat, a single sample was extracted according to the procedure 
described in the A.O.A.C. Methods of Analysis (1). After Run 
S,° in order to inerease both speed and aceuracy, the method of 
extraction was modified as follows: 

Five grams of chopped sample were placed in a 500 ml. 
Erlenmeyer flask; 150 ml. of distilled water were added 
and the contents shaken vigorously for one minute. The 
sides of the flask were washed with 40 to 50 ml. of dis 
tilled water, and the flask was held at room temperature 
for one hour before making the analyses. 

Free acid of sample was determined by titrating an aliquant 
of the prepared extract with standard sodium hydroxide solu 
tion to a phenolphthalein end point. 

Free amino nitrogen of sample was determined on an aliquant 
of the extract using the Sorenson titration method (1). 


Peroxide value of fat 

The method deseribed by W. A. White (5) was used except 
for a modification in the proeedure for removing final traces of 
ether from sample. Sample was extraeted for 4 hours in a Soxhlet 
extractor with peroxide free ether. Heat was used to evaporate 
most of the ether from the sample and a vacuum at room tem 
perature was used to remove final traces of ether. 

A combination of the methods of C. H. Lea (4) and French, 
Oleott and Mattill 
tracted fat was dissolved in 20 ml. of a mixture (2:1) of 


2) was used to obtain peroxide values. Ex 


glacial acetic acid and chloroform. About 1 g. of powdered 
potassium iodide was added under an atmosphere of nitrogen. 
The flask containing the mixture was stoppered with a rubber 
stopper which had a small hole in it. Mixture was kept at 


‘A report of work conducted by contract with the Bureau 
of Animal Industry, U. 8. Department of Agriculture, with 
funds provided under the Research and Marketing Act. The 
investigation is divided as follows: I. Physical and Organo- 
leptie Studies. II. Color Studies. IIT. Chemieal Studies. IV. 
Microbiological Studies. 

"A paper of the Journal Series, N. J. Agricultural Experi 
ment Station, Rutgers University, the State University of New 
Jersey, Departments of Food Technology and Animal Hus 
bandry, New Brunswick, N. J. 

* For a complete description of the various runs, see Food 
Technol., 11, 277-284 (1957). 


Hormoz Broumand, C. Olin Ball, 
and Elizabeth F. Stier 
Department of Food Technology, Rut- 
gers University, New Brunswick, New 
Jersey 


incipient boiling for 4 to 5 minutes on a water bath. It was 


cooled and titrated with standard sodium thiosulfate solution 


to a starch end point, 


Free fatty acid of fat 


Fat sample was placed in a beaker and rendered over boiling 
water. A weighed portion of the rendered fat was emulsified 
with neutralized alcohol by heating and shaking. Hot mixture 
was then titrated with standard 


a phenolphthalein end point. 


sodium hydroxide solution to 


Iodine value of fat 


A weighed portion of rendered fat was used for iodine value 


determinations. The method deseribed by Hanus (5) was used. 


RESULTS AND DISCUSSION 


A. Chemical analyses. Chemical analyses were made 
on the samples which had been stored in various types 
of packages. Although ascorbic acid, N.D.G.A., or 
Achromobacter was added to some samples, most of 
the tests were conducted on the samples without 
chemical or biological additives. A list of the chemi- 
cal tests is given in Table 1. Results of all tests using 
duplicate, triplicate, or quadruplicate samples are 
shown in Tables 2 to 6, inclusive. Because results of 
chemical tests on a single sample varied so widely, the 
value of individual tests was not sufficient to warrant 
listing all of them. However, some of these values are 
included 

Repeated experiments revealed that samples of 
meat from the same animal had different chemical 
values, and the chemical values varied for 2 different 
sections of the same sample. As would be expected, 
variation in chemical values of different sections of 
the same sample was usually smaller than that found 
in the chemical values of 2 different samples. This 
seemed to indicate that differences observed were not 
all due to. inaccuracies in the methods. 

Considering both the limitations of the methods of 
analysis and a statistical analysis of the results, it 
appears that the results of all chemical tests with the 
exception of those on the peroxide value, are reliable. 
Results of the peroxide value determinations should 
be used with reservation. 

Free amino nitrogen of lean. During storage the 
free amino nitrogen of lean samples showed a ten- 
dency to inerease. However, the inerease was not 
pronounced or always consistent. 


| 
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% by wt. 
ascorbic acid 


TABLE 1 
List of chemical tests conducted in runs A-~X 


% by wt. 
N.D.G.A, 


Peroxide 
(fat) 


Fatty acid 
(fat) 


Iodine 
(fat) 


Free acid 
(lean) 


Free amino 
N 


(lean ) 


added added 


KK 


eK 
KKK KR 


TABLE 2 
Results of peroxide determinations 


Averages of peroxide values 
Chemical or - 
biological 
additives 


Number 
replicates 


Type of 


Type of 
package 


meat 


Stov-age 
on Days of storage 


Ground beef 34 ean 

Ground lamb 40 ean 

Ground lamb 40 } film 6d 
Ground lamb 40 I film 15 
Ground pork 0 I ean 

Ground pork to 1 film 6d 
Ground pork 40 1 film 15 
Ground pork 0 1 can 
1 


Achromobacter 
Achromobacter 
Achromobacter 


Ground pork to film 6d 
Ground pork 40 film 15 


MI NavSeQs Normality of NazSvOs 1000 
Weight (grams) of fat 
a-——Initial values were not determined 


Peroxide value of fat 


TABLE 3 
Results of free fatty acid determinations 


Averages of free acid values of fat 
Chemical or 
biological 
additives 


Number 
| of 
jreplicates 


Type of Days of storage 


package 


Type of 


meat 


Storage 


Run 
9-11 


- 


can 

can 

can 
film 15 


Ground beef 34 
Ground lamb 40 
Ground lamb 0 
Ground lamb 40 


te 


ascorbic acid 


» 


Ground lamb 
Ground lamb 
Ground lamb 
Ground 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 


_ mi NaOH 
w 


40 
40 
40 
0 
40 


x Normality 
eight 


film 15 
film 10 
film 10 
can 
can 
film 15 
film 15 
film 10 
film 10 


of NaOH & 100 


(grams) of fat 


1% ascorbic acid 
1% ascorbic acid 
5% 
05% 


05% 


Modification of method A.O 


Ge Se te tS 
| 


501 (1945) 
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= — 7 — — 
: 
x x x 
x 
x 
1, .25 
05 
‘ x 
l 2 3-4 5-6 7-8 Y-11 12-16 17-20 21-25 264 
J 1.2 7.9 §2.5 16 14.4 
R “ 0 45 1.65 1.29 1.18 
R 0 0 1.6 1.07 3.24 
R 2.18 SS 1.32 
1.6 6.8 5 14.8 
2.7 5.2 3.6 5.5 ‘1 
Ss 5.9 5.0 5.0 17 4 
s 0 6.0 2.5 5.5 
Ss 5.8 5.9 0 14.5 
Ss 7.3 4.7 2.9 0 13.7 
12-16 17-20 21-25 26-4 
U | 1.1 3.6 4.4 5.3 
U | 1.1 2.2 | 4.7 5.7 
U | 2 2.0 3 4.7 5.7 
U 2 2.3 4.2 1.4 5A 
U 2 2.1 5.0 5.1 6.7 
3 32.2 40 4.3 6.2 
Vv 2 1.5 2.38 3.9 
2 1.5 32 3.9 8.6 
2 2 3.7 
\ 2 2 
2 2 2.8 .7 
v 2 25 3.6 3.8 
fat 


Run 


Type of 
meat 


J Ground beef 
P Ground lamb 


4 Ground lamb 
P Ground lamb 
4 Ground lamb 
Q Ground lamb 


AAS 


AAA 


Ru 


AAR 


2 Ground lamb 
2 Ground lamb 


lodine value of f 


Type of 


meat 


Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Cuts of beef 
Cuts of beef 
Cuts of beef 


‘uts of beef 
of beef 
‘uts of beef 


The meat was fr 
a—TInitial values 


Type of 
meat 


Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Ground lamb 
Cuts of beef 

Cuts of beef 

Cuts of beef 


Cuts of beef 
Cuts of beef 
Cuts of beef 


TABLE 4 


Results of iodine value determinations 


Number 


Chemical or 


rozen as chunks 


Storage Type of " 
om biological 
replicates ?™ kage additives 
l 
34 4 can 18 
34 1 can 4 
‘4 4 ean Achromobacter 
4 4 film 15 
4 4 film 15 Achromobacter 
34 1 can 16 
4 1 film 6d 
1 film 6a 
at A.O.A.C Method of A.O.A.C, 494 (1945) 


Number 
of 


© 
F replicates 
40) 2 
40) 2 
40) 2 
2 
40 2 
40) 2 
10 
40) 2 
40 2 
40 2 
40 2 
40) 
10 4 
40 4 
40 4 
10 
410 
40 3 


were not determined 


Number 
of 
replicates 


Storage 


40 2 
40 2 
40 2 
40 2 
40) 2 
40) 2 
2 
2 
10 
40) 2 
40 
40 
40 i 
40 4 
40 
40) 
40 3 
40 


then thawed 


in desic 


in desic 


TABLE 5 


Results of free amino nitrogen determinations 


Type of 
package 


can ascorbie acid 
ean 

film 15 

film 15 

film 19 

film 10 1¢ 
can 
can 05% N.D.G.A 

film 15 

film 15 95% N.D.G.A 

film 10 

film 10 05% 
can 

film 15 

film 15 

in desiccator 

can 

film 15 

film 15 


in desiccator 


before packagi 


TABLE 6 


Results of free acid of lean determinations 


Chemical or 
hiologic 


idditives 


Type of 
package 


can 
can 1% ascorbic acid 
film 15 
film 15 1% ascorbic acid 
film 10 
film 10 1% 
ean 
can 050 N.DAG.A 
film 15 
film 15 
film 10 
film 10 05% N.D.G.A 
can 
film 15 
film 15 
cator 
can 
film 15 
film 15 
cator 


*The meat was frozen as chunks and then thawed before packaging 


Free acid of lean 


ml NaOH 


Weight 


Normality 


grams) 


of NaOH 


of meat 


100 
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of iodine 


values 


47 


values of 


storage 


17-20 21-25 
42 
46 
47 
values 


9.9 
10.8 10.1 
9.6 10.5 
9.3 9.7 
10.0 13.5 
9.5 12.2 
11.0 1.1 
12.0 11.8 
11.9 12.6 
12.7 13.0 
12.5 
13.2 15.2 
11.6 
11.0 
7.2 
lean 

9-11 12-16 

5.9 6.5 

6.6 6.6 

6.6 6.4 

6.5 

7.2 

9.5 

6.7 

6.7 

7.2 

7.3 

7A 
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= 
Averages 
| Days of storage 
2 7-8 4-11 12-16 264 
42 7 
44 45 
4 41 2 
= : 
‘ 44 48 - 
a 
Average of free imino nitrogen 
Chemical or 
Ri Stora | | biologica Days of storage er 
t s y4 9.1 
7.1 7 v1 
7.1 7.8 
7.5 1 111 
4 1.9 11.5 
10) 
11.8 11.9 : 
9.7 11.9 7 
11.7 12.5 
12.2 4 6.8 7.5 2 9.1 
8.9 8.5 7.8 | a6 
8.1 7.4 7.4 6 9 
( 7.4 3.1 8.2 8.5 
* ( 8 8.3 5 
Averages of free acid [= 
' 1 4 4 5-6 7-8 
6.6 6 5.8 6.5 : 
56 5 6.2 
} 6.1 6.2 6.3 
5.7 6.4 6.1 
6.4 6.4 7.4 
r 6.6 6.7 6.7 
6.6 6.7 
r 7.5 6.9 
6.5 6.3 on 
7.2 7.0 
w 8.5 6.8 7.5 8.8 14 9.8 
w 8.4 8.5 8.8 9.8 9.1 
Ww 8.3 8.4 78 9.1 9.1 ; 
x* 91 9.5 10.1 9.4 10.2 10.1 10.3 
x* 9 10.2 10.1 10.7 10. 10.4 
x* 9 10.2 11.0 9.5 95 94 
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Free acid of lean. Similarly, the free acid of lean 
usually increased slightly during storage. However, 
the rate of increase was not as great as the free amino 
nitrogen of lean. 

Peroxide value of fat. Peroxide values of the fat 
followed a trend common to most fats and oils during 
storage. The induction period, which varied with the 
type of animal, temperature of storage, and type of 
package, was readily detectable by analysis. After 
the induction period, the peroxide value increased 
sharply. Rate of increase in peroxide value seemed 
dependent upon the oxygen permeability of the 
package. 

Free fatty acid of fat. Rate of increase in the free 
acid of the fat was comparatively regular and varied 
both with meat type and storage temperature. <A 
sharp increase in free acid was observed toward the 
end of a 21-day storage period at 40° F. 

lodine value of fat. No regular pattern of change 
was observed in iodine values during storage. Al- 
though the iodine values either decreased or inereased, 
the variations were not consistent for any given set 
of conditions. 


B. Correlation between chemical results and organo- 
leptic results. Although color is of prime importance 
in the evaluation of organoleptic results, color cannot 
be readily related to the chemical results, because, 
under the packaging conditions of this experiment, 
the vaiue of color does not decrease progressively dur- 
ing storage like other organoleptic factors of stored 
meat and like chemical values. Color value in vacuum 
packed samples in hermetic containers decreases to a 
minimum and then inereases. This cyele of color 
change follows a more or less definite pattern.4 The 
second maximum color value in non-cured meat is 
usually either higher than, or equal to, the original 
value. 

Flavor is of great importance in the evaluation of 
organoleptic results. The odor of cooked and un- 
cooked meat seems to follow a pattern similar to that 
of flavor. Thus organoleptic flavor results may be 
assumed to vary approximately as the total organo- 
leptie, minus eolor, score.® ' 

Table 7 shows the correlation between free fatty 
acid values and flavor scores of fat samples. 


“A detailed discussion on the color of meat is found in Part 
Il of this report. 
*See discussion Part I1-C. 


* See Section 1-C, Tables 1 and 2 for flavor scores. 


TABLE 7 
Correlation: Free fatty acid vs. flavor 


Correlation 


Run tacter Significance 
J —.746 Significant 
—.925 Highly significant 
P.. —.518 Not significant 
Q.. ‘ —.780 Highly significant 
—.581 Not significant 
—.874 Highly significant 
-479 Not significant 
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Correlation between values of free amino nitrogen 
of lean and flavor scores‘ of lean samples is shown 
> 
in Table 8. 


Factors listed in Table 7, in the investigators’ 
opinion, indieate that, under the conditions of this 
study, there is a correlation between the free fatty 
acid of fat and the flavor score. Negative correlation 
means that as the free fatty acid of fat increases, the 
flavor score decreases. Factors listed in Table 8 indi- 
cate no correlation between the free amino nitrogen 
and flavor scores of lean. 


TABLE 8 


Correlation 


Run Significance 
Q.. 728 Highly significant 
T. ‘ —. 760 Significant 
U ‘ —.810 Highly significant 
—,.230 Not significant 
711 Highly significant 


Although correlations were not found between the 
other chemical values and the organoleptic scores of 
the samples, the following general statements may be 
made: 


1. There is evidence that the flavor score of meat, 
in general, decreases when the chemical values 
of meat (results of 5 types of chemical tests used 
in this investigation) increase. 


2. The flavor score of meat usually increases during 
the first 2 or 3 days of storage, which is probably 
due to the acquired taste habits of the judges. 
The flavor of ‘unaged meat is often not as de- 
sirable as that of meat which has been aged. 
Therefore, for the first few days of storage 
(usually 3) preference of the judges for aged 
meat nullifies the statement that an increase in 
the chemical values of the samples correlates 
with a decrease in flavor scores. 


Negative correlation between free fatty acid and 
flavor scores of fat samples is significant. Meat sold 
in stores usually contains about 25% fat (3). **Fat’’ 
samples in this investigation contained approximately 
this percentage of fat. Therefore, the free fatty acid 
of the fat samples may be a good indicator of the 
quality of packaged meat. 

All statements concerning the implication of the 
chemical results in respect to quality preservation of 
fresh meat were made without considering the color of 
the meat. Although color ratings were not considered 
in connection with chemical results, experiments in 
this project and information found in the literature 
indicate that changes in the chemical composition of 
meat, like the production of oxidizing agents (per- 
oxide) or acids which result in pH changes, affect 
the rate of color change and the color itself. 
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C. Evaluation of the different packaging materials. 


The following criteria were used in evaluating the 
packaging materials used for the meat in Runs A to 
X: 

1. The chemical values which had shown correlation 
with the organoleptic results were used as one 
criterion. For example, any package that re- 
tarded the formation of free fatty acid was up- 
eraded. 

2. Chemical values obtained for meat which had 

been stored in a can (control sample) were used 

as the standard in all cases, including those in 
which the chemical values appeared to have no 
correlation with organoleptic results. 


Table 9 gives a grading which indicates the overall 
results obtained for the various package types. (Refer 
to Tables 2-6). 


TABLE 9 
Overall results obtained for the packages used 


Days of storage 
Type of Number of ays of storage 
package runs 0-9 10-30 


15 
16 
17 


Legend of grading symbols used in Tabie 9 
more chemical change than that obtained in can control 
S = chemical change approximately equal to that obtained in the 
ean control 
B = less chemical change than that obtained in the can control 


The implication of the results obtained from the 
chemical analyses (shown in Tables 2-6) are as fol- 


lows: 


1. Chemical change in samples stored in films 4a, 
6, 6a, 15 and 16 was practically equal to that of 
samples in the can. 

Film 6d permitted equal or less chemical change 
than the can when the period of storage was less 
than 10 days. 

Films 8 and 10 permitted equal chemical change 
to that in the can during the first week of stor- 
age at 40° F. After a week, very high chemical 
values appeared in those films. 

For short periods (less than a week), film 6d 
gave the most satisfactory chemical results. 
Observations not reflected in the entries in Table 
9 except in the large number of determinations 
made, indicated that, for periods of storage 
longer than 10 days, film 15 gave most satisfae- 
tory chemical results 


SUMMARY 


Free amivo nitrogen, free acid of lean samples, 
peroxide value, free fatty acid and iodine value of 
fat samples were determined. A significant negative 
correlation between free fatty acid and flavor of fat 
samples was observed. Using the results of chemical 
analyses, performances of various films for packaging 
fresh meat were evaluated. 
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Carotenoid Stability in Stored 
Dehydrated Carrots - 


Manuscript received August 9, 1957) 


Tue NECEssity for excluding oxy- 
gen from packs of dehydrated carrots has been re- 
peatedly reaffirmed, and British reports issued early 
during World War II (see later publication (35) ) 
placed a limit of 0.1 ml. oxygen per gram dehydrated 
carrot, at 5° moisture, if off-flavors were to be 
avoided. A reasonable carotene content for dried 
carrots is 1 mgm. per gram, and consequently for 
slightly less than 2 pmols of carotene, there should be, 
at the upper limit, not more than 4 to 5 wmols of oxy- 
gen. This seems surprisingly large, but carotene oxi- 
dation is avoided since oxygen is consumed in other 
reactions in the dehydrated food. However, this 
oxygen consumption is a funetion of the moisture 
content, and a progressive lowering of the moisture 
content from 5 to 2% or lower, could result in caro- 
tene oxidation at such a mol ratio of carotene to 
oxygen, particularly over a long period of storage. 

The British reports (5) indicate that there was no 
loss of carotene in carrots after 6 months, in nitrogen, 
at 37° C., the highest temperature tested. However, 
losses were reported by Beardsley, Prindle and 
Stevens (2) Heberlein and Clifeorn (3) and others 
(1,4). Bailey et al. (1) reported a greater loss in car- 
rots stored at 98° F. than in those stored at 120° F., a 
result not substantiated by Heberlein and Clifcorn 
(3). 

Perusal of the data presented by the above workers 
emphasizes one difficulty commented upon by Beards- 
ley et al. (2), the non-homogeneity present in some 
degree in most, if not in all of the vegetables tested. 

In this paper we present evidence to show that sam- 


“This study is based in part on research done under contract 
(now terminated) with the Quartermaster Food and Container 
Institute for the Armed Forces, Chieago, Illinois. 
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ples may undergo severe browning without affecting 
the carotene, both in dehydrated carrots and in model 
systems of glucose, glycine and carotene, provided 
that oxygen has been excluded. 


EXPERIMENTAL 


Through the co-operation of members of the staffs of Cali 
fornia Vegetable Concentrates and of the Folger Coffee Com 
pany, and with advice and assistance from Dr. D. H. Vosti of 
the American Can Company we packed 50 lbs. of conventionally 
dehydrated carrots, at 5% moisture, in 6% oz. Planters Peanut 
cans, or in 8 oz. coffee cans under the following conditions: air 
(atmospheric) and under vacuum, at 14, 22, 26, 28 and 29 in. 
Small samples were also sealed in glass ampoules at less than 
1 mm. pressure. Reference samples were stored at 32° F., and 
the remainder at 104, 122 and 140° F. (i.e. 40, 50 and 60° C. 
The last mentioned temperature, which might be deemed exces 
sive, was chosen to ensure that considerable browning would 
oceur. The carrots were then analyzed at periods of 0, 1, 2 and 
3 months for carotenoid. 

The dehydrated carrot dice were powdered in a Wiley mill, 
through a 20-mesh sereen, and a 1 g. sample was hydrated and 
then completely extracted with acetone and petroleum ether. 
The extract was washed with water, dried over sodium sulfate 
and made to volume. The optical density was then determined 
from 500 to 320 mug in a Beckman D. U. Spectrophotometer. An 
aliquot was isomerized with iodine and its absorption deter 
mined concurrently. 

In view of the fact that the various extracts gave superim 
posable curves, from 500 to 400 mu, as did the isomerized ex- 
tracts, chromatographie checks were discontinued, and the total 
carotenoid caleulated in terms of its 8-carotene absorption 
equivalent. Results are shown in Table 1 for total earotenoid 
and in Figure 1 for the 2-month storage period under the 
different conditions of vaeuum. 

The carrot powders were measured for tristimulus Y by 
Angela C. Little for these samples on a Colormaster Differential! 
Colorimeter. In Figure 2 the tristimulus Y is plotted as a fune 
tion of time. For storage temperatures of 40 and 50° C., there 
was no significant difference in the browning, for vacuums 
varying from 14 to 29 in. At 60°, the results at 28 to 29 in. 
were outside the standard deviation, and the data are repre 
sented by 3 curves, instead of two. 


Effect of vacuum on carotenoid retention—carotenoid content 


Temperature 


Time of 
storage of storage 


(months) 0 14 


0 1.400 


1.100 
50 1.160 315 
1.185 


1 


0.990 
50 1.070 1.159 
1.150 24! 


0.942 
50 1.060 1.165 


60 1.145 1.231 


' Glass ampoules. 


(mg. per gram dehydrated powder) 


Original vacuum 


High* 
vacuum 


| 1.387 1.420 1.420 1.427 1.420 
1.378 1.465 1.425 1.435 1.450 
1.397 1.409 1.4409 1.415 1.388 

2 1.290 1.386 1.410 1.409 1.430 
1.240 1.370 1.395 1.385 1.440 
1.375 1.400 1.400 1.415 1.385 

1.280 1.371 1.379 1.355 1.400 

1.325 | 1.385 | 1.390 1.392 
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Storage Period 


2 months at 

° 
500) 60°C 
50°C 
40°C 


2001 30 


Figure 1. The effect of vacuum on carotenoid stability. 


Note: Ordinate—Carotenoid in ug./gram. 
Abscissa—Vacuum in inches. 
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a 
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Figure 2. A measure of browning with time in carrots stored 
in air and under vacuum. 


Note: The tristimulus Y is plotted as a function of time. 
For storage temperatures of 40 and 50°C., there 
was no significant difference in the browning, for 
vacuums varying from 14 to 29”. At 60°, the re- 
sults at 28 to 29” were outside the standard devi- 
atien, and the data are represented by three curves, 
instead of two. 


In view of the foregoing results, it was considered possible ' 
that the carotenoid in situ in the dehydrated carrot might be 
somewhat isolated and consequently protected from the re 
aetants in the browning reaction. A series of test-tubes were 
therefore taken, and charged with ca 150 mg. of a 2: 1 mixture, 
on a molar basis, of anhydrous glucose and glycine, intimately 
mixed after vacuum drying at 70° C. to constant weight. To 
each was then added 1 ml. of 8-carotene in purified petroleum 
ether. The tubes were then placed in a vacuum desiceator over 
paraffin chips, and the solvent removed under vacuum. A 
vacuum should be pulled, and released 3 to 4 times to avoid an 
explosive vapor mixture on sealing. Half of the tubes were 
then sealed under vacuum, Cenco pump, below 1 mm., Series D. 

The proeedure adopted to avoid heating the sample was first 
to constrict the tube, then to place the sample at the bottom, 
using glazed paper to prevent particles adhering to the side; 
then to add the earotene and after evaporation of the solvent 


” We are indebted to Professor M. A. Joslyn for suggestions 
on the model system experiments. 


to draw out the tube at the point of constriction to a capillary, 
evacuate and seal, 

These samples were then incubated at 40 and 60°C, The 
series, W, containing 0.5 ml. water, underwent severe browning, 
whereas the dry series, D, showed no visible indication of brown- 


ing. Results are shown in Table 2. 


TABLE 2 
Carotene analyses in model systems under vacuum 


Storage 


Temperature Carotene 


Sample Days ( Condition (ug.) 

Control 46.3 
Dry 40) not brown 44.5 
D 6 4 not brown 44.2 
D 6 4 not brown 48.6 
D 4 not brown 


not brown 
not brown 42.9 


D 5 
D 10 
not brown 


D 

Wet 40) brown 45.1 
WwW 4 brown 44.5 
WwW 6 i brown 46.9 
W 40) brown 


W 1 é very brown 45.3 
W 60 very brown 43.6 
W 3 60 very brown 40.6 
WwW 5 60 very brown 2.8 


The question of analytical precision becomes all-important. 
The original solution of 8-carotene contained ca 45 wg. per ml. 
This had to be diluted 1 to 10 or 1 to 25 for speetroscopic 
measurement, and this gave a value of 46.4. One ml. aliquots 
were added to the reaction mixture, sealed, re-opened without 
incubation, and on analysis gave values of 45.7, 49.2, and 43.8, 
average 46.2 + 2.0 ug. per ml. To this must be added a further 
difficulty, the complete recovery from a very brown mixture. 

When the data of Table 2 are averaged, the variation is 
within one measure of the standard deviation. 


DISCUSSION 


We believe that our procedure in the model system 
studies limited the errors to those inherent in the 
routine operations of pipetting, extraction and meas- 
urement. Precision is not gained by adding a weighed 
amount of carotene. Ten mg. could be weighed within 
a 1% weighing error, but such a quantity is far more 
difficult to handle in the extraction than are 50 yg. 
Furthermore additional dilution errors would be in- 
troduced. 

Our data therefore support the view that anaerobic 
browning can be severe without affecting the carotene. 
On prolonged storage in the more acidic browned 
medium, cis-trans isomerization might be expected, 
but this has not yet occurred in our very brown sam- 
ples, as shown in Figure 3, where curves are given for 
controls and for extracts from very brown samples, 
both for the original and iodine-catalyzed solutions. 

Our data (Figure 1) also support the reversed tem- 
perature effect on carotene stability noted by Bailey 
et al. (1) if it be assumed that some oxygen was 
present in their samples. The explanation that re- 
action products are formed which inhibit carotene 
destruction at the higher temperature seems _ in- 
herently less likely than the suggestion that other 
reactions in the carrot compete for the available 
limited supply of oxygen in the sealed container. The 
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1 L i L i 
440 470 500 
Figure 3. Absorption spectra of 8-carotene solutions. 


Note: Ordinate—Optical density in arbitrary units. 
Abscissa—Wave length. 
(1) Original. 
(2) Stored 5 days 60° C., W, brown. 
(4) Stored 10 days 60° C., D, not brown. 
(3) and (5) Iodine catalyzed solutions of (2) and 
(4), respectively. 


browning reaction has a high temperature coefficient, 
and a differential in rates would account for the 


higher carotene retention under lower vacuum. The 
breakpoint, ca 26 in., is valid at 5% moisture. As the 
moisture content is further reduced, it will be neces- 
sary in our view to attain a higher vacuum, such as is 
routinely achieved in packing coffee. 


SUMMARY 


Data are presented which show that in the absence 
of molecular oxygen, the carotenoids of dehydrated 
carrots and 8-carotene in a glucose-glycine synthetic 
mixture are unaffected by severe browning. 
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Notes and Letters 


One System into Another 


To SATISFY THE DESIRE for objec- 
tivity in recording colors and to overcome the short- 
comings of the human eye in color perception various 
instruments and devices have been constructed (1). 
Some instruments answered a need; others exchanged 
one difficulty for another. As color recording becam: 
mechanized, the interpretation of the data becam: 
diffieult. It is not simple to explain the desirable 
choice between x 0.480, y 0.355, Y 10 and x 0.475, 
y 0.360, Y 8 when the color of a red tomato is given 
in C.I.E. tristimulus values. The flesh of a French 
prune must be golden-yellow when ripe, and again the 
desirability of color value x 0.412, y 0.417, Y 43.06 in 
preference to x 0.391, vy 0.391, Y 46.02 is not easy to 
see even for one familiar with the terminology. 

Colorimeters and spectrophotometers are costly and 
for plant material may not give the desired answer 
directly. Some instruments require special prepara- 
tion of the sample for recording of color. If the prepa 
ration is accompanied by a structural change, the 
recorded color may not be that of the original ma- 
terial. The recorded data will be valid and objective 
but will require correlation with standards that repre 
sent the color of the original material. 

This problem confronted the Department in con- 
nection with establishing maturity standards of fruits. 
In order to better reconcile objeetive color measure 
ments of fruit with the impression the eye receives, 
the values were recorded by visual comparison with 
color standards. Very good results can be obtained 
by visual color matching when the technician has a 
satisfactory color perception and is not overburdened 
with work. Two systems are available for visual com- 
parison of colors—Maerz and Paul’s Dictionary of 
Color and the Munsell Book of Color. For ease of 
direct matching colors Maerz and Paul’s dictionary is 
preferable. It contains over 7000 colors in contrast to 
$21 or 982 (depending on the size of the book, i.e., 
library or pocket size) in the Munsell book. The dis- 
advantage of the Maerz and Paul system is that the 
data cannot be treated mathematically—i.e., added 
and averaged. There is also no way of directly com- 
paring the data with those in the C.I.E. system 

Since the fruit colors were reeorded in Maerz and 
Paul system, it was necessary to convert them into 
Munsell system which can be treated mathematically. 
Except for a brief outline (4) there are no published 
details for converting color values from Maerz and 
Paul into Munsell, and the following procedure is 
based on personal communication (8). The procedure 
for eonverting Munsell values into C.I.E. is not avail- 
able in a Ineid presentation in a single paper. The 


Procedures for Conversion of Color Data from 


procedures described do not include all possible con- 
ditions, and the user may have to consult the litera- 
ture in exceptional cases. For example, 4 samples of 
fruit were matched with the Maerz and Paul values 
shown in column 1 of the following table. The pur- 
pose is to obtain the average Munsell notation from 
which in turn, C.I.E. values may be ecaleulated. 


CONVERSION OF COLOR VALUES FROM MAERZ 
AND PAUL TO MUNSELL SYSTEM 


4 


] 2 3 
Vumerical Hue Product of Hue 


Vaerz & Paul Vunsell 
notation by Chroma 
ll L4 $Y 7.3/7.0 24 168 
i2L3 5Y 6.2/5.0 25 125 
12L1 LOY 6.8/7.0 30 210 
12K 7 LOYR 5.7/5.5 20) 110 
Total 26.0/24.5 613 
613 
Average 6.5/6.1 and — = 25 (5Y), the average 
**Tlue’’ value. 
Average Munsell notation 5Y 6.5/6.1. 
1, Look up the equivalent of Maerz and Paul color values 
11 L4) column 1 in terms of Munsell in Nickerson, pp. 
17-22 (7). On page 20 Maerz and Paul Plate 11, No. 4 
under L, the value is 4Y 7.3/7.0. 


2. The Munsell! notation, column 2, line 1, is written in the 
following order: Hue 4Y, Value 7.3, and Chroma 7.0. 


Add ‘‘Value’’ and ‘‘Chroma’’ values, and take the 


average in the usual manner, [n the above table the 
averages are 6.5/6.1, 
3. The ‘‘ Numerical Hue Notation’’, column 3, is derived as 


follows: In ‘‘Color Measurement and Its Application to 
the Grading of Agricultural Products’’, page 3, Figure 5, 


(6) the Hue value 4Y corresponds to the numerical value 


24, 5Y 25, 10Y 30, and 10YR 20, ete. Tabulate 
these values. 

4. Average ‘‘Hue’’ by multiplying the ‘‘Numerieal Hue 
Notation’’ values, column 3, by the corresponding 
‘*Chroma’’ in column 2. The product 24 x 7.0 168. 
Tabulate and add these products as in column 4. 

5. To obtain the average ‘*‘ Hue’’ value, divide the sum of 


‘*Products of Hue by Chroma’’ column 4, 613, by the 
from column 2, 24.5. From Figure 5, 
page 8, of the publication mentioned in Step 3, the cor 


sum of ‘‘Chroma’’ 


responding Munsell Hue value is 5Y. The final recorded 
average Munsell value is 5Y 6.5/6.1. 

Figure 5, page 8, of the publication (6) mentioned in step 

3 is given only in part for illustrative purposes. If necessary, 

a complete chart can be redrawn by starting with 1R as 1 and 

filling in the numbers throughout the cirele, ending with 10RP 


as 100, 


THE C.I. E. SYSTEM 


For special purposes, such as color work on fruit 
and vegetables, the Munsell color values may be ade 
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quate, but for comparative purposes and correlation 
with instrumental values a precise definition of 
standard conditions may be required. As such the 
C.1.E. system is the accepted standard. Both Maerz 
and Paul and Munsell systems are visual standards 
that an observer can use for direct comparison of the 
sample with color chips. In the C.I.E. system the 
color of the sample is determined by an optical instru- 
ment; C.1.E. color chips are not generally available. 
The hue, saturation, and lightness are represented by 
numbers under standard conditions. 


PROCEDURE FOR CONVERSION OF MUNSELL 
COLOR VALUES TO C.I.E. SYSTEM FOR 
ILLUMINANT C 


Example: Munsell color 3Y 6.9/5.6 
Terminology: 3Y — Hue 
6.9 — Value 
5.6 — Chroma 
. On the Munsell Hue and Chroma Value 6 (3), locate tri- 
chromatic coefficients for Chroma 5.6 on the eurve radi- 


ating from illuminant center, i.e., x = 0.415 and y = 0.408. 


2. Since Value 6.9 is between 6 and 7, proceed as above 
using Hue and Chroma Chart Value 7, i.e., x = 0.402 and 
y = 0.399, and use the correction term 0.9 as shown below. 


3. Caleulate corrected values for x and y as follows: 
Value 6 Value? 
x= 0415 x = 0.402 
y 0.408 y = 0.399 


0.415 — 0.402 0.013 
0.9 0.013 = 0.012 
0.415 — 0.012 = 0,403 
0.408 
0.9 0.009 = 4.008 
0.408 — 0.008 = 0.400 


Corrected values for chromaticity: x = 0.403 and y = 0.400 


If the x and y values for the lower numerical order are 
smaller than for the higher, subtract the smaller value 
from the larger. Multiply as usual, but add the product to 
the smaller as in the following example. 


Value 6 Value? 
6.8/6.3 
x OSTA x = 0.384 
y = y = 0.468 


0.384 — 0.374 = 0.010 

0.374 + 0.008 = 0,382 

0.468 — 0.447 = 0.021 

O8 «0.021 O.017 

0447 — 0.017 = 0.464 

Corrected values for chromaticity: 

x = 0.382 and y = 0.464 


The above interpolation assumes linearity between two 
notations and that is not strietly true. However, the in- 
troduced error is of second order. 

. In table B (4) or table 1, page 11 (6), look up Y for 
value 6.9, ie., 41.630¢ luminous reflectance. Thus Mun- 
sell Color 3Y 6.9/5.6 in terms of C.L.E. is: x= 0.403, 
y= 0.400, and Y = 41.63% and 3 GY 6.8/6.3 is x = 0.382, 
y = 0.464, and Y = 40.23%. 


The curves of loci of constant-hue and constant-chroma on 
the Hue and Chroma Value charts are divided into larger units 
than may be desirable. By drawing in fraetion eurves, the x 
and y values can be read with greater aceuracy. 

When only few conversions from Munsell to C.L.E. are re- 
quired, the x and y values can be read directly from the chart. 
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For processing a large number of data, it is advisable to con 
struct tables for the desired Values and for the Hue range 
in which the data will be encountered. The construction of the 
tables introduces a small error since the tables imply « linear 
relationship, whereas the constant-hue and —chroma data are 
spaced on eurves. The error will be constant for all data, and 
the tables have the advantage that an error is less likely to 
occur from their use than from reading the data from co 
ordinates. 


The C.1.E. data thus obtained do not give qualita- 
tive and quantitative color perceptibility differences, 
and for color work on food products and fruits the 
color spacing may be inadequate when precision work 


is required. Several systems have been designed to 
represent equal perceptible difference with equal 
increments. The MacAdam correlation has been used 
in many cases. This system expresses the color values 
on a uniform seale and permits direct comparison of 
widely separated colors which are not otherwise com- 
parable. The use of MacAdam units also permits the 
comparison of total color as well as the chromaticity 
differences. 

The procedure for this correction has been omitted 
here because a thorough presentation of this subject 
has been published by Davidson and Hanlon (2). The 
authors have also prepared nomographs which reduce 
the mathematical burden to a simple measurement 
with a ruler. 
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R. Askew and others. Washington, 
U.S. Govt. Print. Off., 1957. 27 p. 
(U.S. Department of Agriculture. 
Marketing rseeareh reports, 205.) 
pap. 20 e, 


Costs of processing, warehousing and 
selling Florida citrus products, 1955-56 
season. A. H. Spurlock and H. G. 
Hamilton. Gainesville, Fla., 1957. 14 p. 
(Florida Agricultural Experiment Sta 
tion. Agricultural economies mimeo. 


report, 57-9. 


Vaterials handling in public refrigerated 
warehouses. T. H. Allegri and J. F. 
Herrick. Washington, 1957. 120 p. 
(U. S. Department of Agriculture. 
Marketing research report 145.) 


A performance test of refrigerated rail 
cars transporting frozen foods, R. H. 
Hinds and others. Washington, 1957. 
26 p. (U. S. Department of Agricul 
ture. Marketing research report 182.) 


Yearbook of food and aariculture asta 
tisties, 1956, v. 10, pt. 1., Production. 
New York, Columbia University Press, 
1957. 468 p. (U.N., F.A.O. publiea 
tions.) New features are official data 
for China, index numbers of agricul 
tural production, and new material on 


prices, 


Food Acceptance 


Potato flakes—a new form of dehydrated 
mashed potatoes; market position and 
consumer acce ptance Binghampton, 
Endicott and Johnson Citu, New York. 
Washington, 1957. 54 p. (U.S. De 
partment of Agriculture. Marketing 
research report 186. 


Purchasers opinion of frozen cranberrics 
in Minneapolis-St. Paul. J. 8S. Hunter. 
Washington, 1957. 27 p. (U.S. De 
partment of Agriculture. Marketing 
research report 183.) 


Miscellaneous 


Bibliographical forms for literature cita- 
tions. James G. Hodgson. Chicago, 
Ill., Quartermaster Food and Container 
Institute for the Armed Forees, 1957. 
62 p. ‘* This manual presents a simple, 
unusual approach to some problems 
that tend to baffle the non-professional 
hibliographer and should be useful to 
researchers.’’ Library Journal. 
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ABSTRACTS 
—Compiled by H. A. Campbell 


ANALYTICAL METHODS 


A method of isolation of proteins from 
dilute solutions. 

Wesr, T., Senon, A. H. axp Rose, B. 
(MeGill Univ., Montreal, Quebee). Can. 
J. Biochem, & Physiol. 35, 63-70 (1957). 

The method consists of H.O removal 
hy prevaporation through standard Vis- 
king tubing combined with the simul 
taneous removal of salts and other low 
mol. wt. materials by dialysis. The main- 
tenance of an optimal eleetrolyte content 
during the process of conen, is essential. 


A rapid chromatographic assay of acetyl- 
salicylic acid, acetophenetidin, and 
caffeine. 

Levine, J. (Div. of Pharm. Chem., 
Washington, D.C.). J. Am. Pharm. As- 
soc. 46, 687-9 (1957). 

A rapid procedure for the total an- 
alysis of acetylsalicylic acid, acetophene 
tidin and eaffeine by a modified partition 
chromatographie technique is presented. 
Acetophenetidin and caffeine are sepd. 
in a manner similar to previous chroma- 
tographie sepns. Acetylsalicylie acid and 
any salicylic acid formed by hydrolysis 
are trapped on a segment of the column 
in which NaHCOs is the immobile phase; 
these acids are released and eluted by 
a ehloroform soln. of acetie acid. The 
eoncns. of each substance are measured 
speetrophotometrieally. The complete an 
alysis may be earried out in 1 hr. 


BIOLOGICAL SCIENCES 


Biochemistry 


The determination of serum albumin and 
globulin by a new method. 

Despro, J. R., Tarver, H. Korner, 
A. (Univ. of California School of Med., 
Berkeley). J. Lab. Clin. Med. 50, 728-32 
(1957). 

A new micro method is deseribed for 
the detn. of serum albumin and globulin 
which depends on the soly. of the albu 
min in ale. trichloroacetic acid. The 
reagent renders the globulins insol. by 
denaturation. Total protein and albumin 
in soln. are detd. by the use of the 
colorimetric method of Lowry and ¢o 
workers. 


Cholesterol and companions. X. The diol 
fraction. 

Fieser, L. F., Hvane, W. Y. Anp 
BHATTACHARYYA, B. K. (Chem. Lab., 
Harvard Univ., Cambridge). J. Org. 
Chem, 22, 1380-5 (1957). 

A technique of inverse chromatography 
facilitated isolation from various cho 
lesterol samples of 25-hydroxycholesterol, 
cerebrostendiol (24-OH isomer), 7-keto- 
cholesterol, and an alkane-1,2-diol mixt. 
25-Hydroxycholesterol appears not to be 


u product of animal origin but to result 
from air-oxidation of eryst. cholesterol. 


The inositols. 

Anaya, S. J. (New South Wales 
Univ. of Technol., Sydney). Quarterly 
Rev. 11, 212-26 (1957). 

A review of the chemistry of inositol 
covering synthesis, strueture, related 
compds., conformation and reactions. 


The biosynthesis of sucrose. 

TurNeErR, J. F. (Botany School, Univ 
of Cambridge, Engl.). Biochem. J. 67, 
450-5 (1957). 

An ext. from pea seeds which formed 
sucrose from glucose 1-phosphate and 
fructose was partially purified by pptn. 
with (NH,):SO, and dialysis against 
phosphate buffer. The addn. of a boiled 
crude pea ext. was necessary to restore 
netivity to the partially purified ext. 
The boiled crude pea ext. could be re 
placed by nucleotide fractions prepd. 
from peas or yeast. Magnesium ions 
were essential for the synthesis. The 
effects of conen. of Mg*t, veast-nucleotide 
fraction and substrates on sucrose syn 
thesis were studied. 


Reversible inactivation of lysozyme due 
to N, O-peptidyl shift. 

Joserson, L. anp Epman, P. (Dept 
of Physiol. Chem., Univ. of Lund, Swe 
den). Biochim. et Biophys. Acta 25, 
614-23 (1957). 

It has been shown that lysozyme loses 
its enzymic activity when stored in an 
hyd. formie acid soln. at room temp., 
und that the activity is completely re 
stored in aq. soln. at pH 7.5. The close 
dependence of the reversible inactivation 
on a likewise reversible N, O-acyl migra 
tion at the hydroxyamino acid residues 
of the enzyme protein has been demon 
strated. 


The significance of multiple reactions in 
enzyme-polymer systems. 

BalLey, J. M. Frencnu, D. (Dept. 
of Chem., Iowa State Coll, Ames). / 
Biol. Chem. 226, 1-14 (1957). 

The endwise enzymic attack on a 
polymer is formulated kinetically in 
terms of k: (complex formation), k 
(complex dissoen.), and ky (reaction to 
give products). The no. of times a sub 
strate mol. is attacked during a single 
encounter is equal to ke/ku. For en 
zymes which operate by multiple attack, 
the Michaelis const. is identical with 


Microbiology 


The availability of lysine from Torula 
yeast. 

TSIEN, WwW. S., JOHNSON, E. L. AND 
Liener, I. E. (Dept. of Agr. Biochem., 
Univ. of Minnesota, Minneapolis). Arch. 
Biochem. Biophys. 71, 414-22 (1957). 

The availability of lysine from Torula 
yeast has been measured with chicks 
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and rats on the basis of growth response, 
feed or protein efficiency, N retention 
(ehicks), and lysine absorption (rats). 
Consistently greater growth responses 
were obtained on lysine-deficient diets 
supplemented with 15-20% Torula yeast 
than could be accounted for on the basis 
of the lysine so provided. Measurements 
involving wt. gains, therefore, did not 
prove to be adequate criteria for evalu- 
ating lysine availability. On the other 
hand, N retention data disclosed that 
yeast lysine was about 75% as available 
to the chick as the synthetic substance. 
With rats, yeast lysine was about 90% 
as efficiently absorbed as the synthetic 


amino aeid,. 


Quantitative estimation of chitin in 
fungi. 

BLUMENTHAL, H. J. anp Roseman, 8. 
(Dept. of Baeteriol., Univ. of Michigan, 
Ann Arbor). J. Bacteriol. 74, 222-55 
(1957 

The chitin content of 25 fungal strains 
were estd. quantitatively. When grown 
in shake flasks in an acid medium for 
8 days, from 2.6 to 26.2% of the dry 
wt. of the fungal mycelium was chitin. 
Galactosamine could not be detected in 
the fungal chitin. 
tained chitin, whereas bacterial spores 
did not. 


Fungal spores con- 


Antibiotics in poultry meat preservation: 
development of resistance among 
spoilage organisms. 

Noa, H., Vaveun, R. H. anp Srewarr, 
G. F. (Dept. of Food Technol., Univ. of 
California, Davis). Appl. Microbiol. 5, 
331-3 (1957). 

A study was made of organisms iso 
lated from com. processed eviseerated 
chickens when deliberately spoiled at 
7.2°C. (45° F.). The data 
clearly show that, where the chickens had 
heen processed in the presence of chlor 


collected 


tetracyveline, resistant forms prevail. Sueh 
forms were not demonstrated on spoiling 
poultry which had been processed in 
plants not using chlortetracyeline. 


Combined irradiation-heat processing of 
canned foods. I. Cooked ground beef 
inoculated with Clostridium botu- 
linum spores. 

Kemper, L. L., Gratkoskt, J. T. 


Bonventre, P. F. (Dept. of Bacteriol. 
and Chem. Eng., Univ. of Miehigan, Ann 
Arbor). Appl. Microbiol. 5, 292-5 (1957). 

Ground beef packed in tin cans and 
inoeulated with Clostridium botulinum 
213B spores was sterilized by combined 
irradiation-heat processing. Using 5,000- 
000 such spores/ean, an Fy of more than 
0.6 was required to produce sterility 
following 1.0 megarep of y radiation. 
Without irradiation F. values of approx. 
1.0 were required. Combined irradiation- 
heat processing offers other advantages 
besides those related to the improved 
food quality and nutritive value that 
may result from the reduced quality of 
each of these forms of energy required 
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when they are used together for food 
sterilization. 


Food from fungi. 

Ginpert, F. A. Ropinson, R. F. 
(Battelle Memorial Inst., Columbus, 
Ohio). Eeon., Botany 11, 126-45 (1957). 

Fungi may some day be signifieant in 
furnishing human food through their 
protein-synthesizing capacity. The yeast, 
Torulopsis, has already been utilized on 
a com, seale in this direetion in Germany, 
Jamaiea, South Afriea, California and 
Wisconsin. Data are presented on food 
values of mushrooms, and on the vitamin 
eontent and inorg. analysis of mush- 
rooms and mushroom culture. Data are 
given on molds and products derived 
Yeust data are ineluded. 
Sixty references, 


from molds. 


Nutrition 


Role of dietary fat in human nutrition. 
I. Role of unsaturated dietary fat 
in infant nutrition. 

Hansen, A. E. (Univ. of Texas School 
of Med., Galveston). Am. J. Public 
Health 47, 1367-70 (1957) 

A review of recent work in the study 
of unsatd. acids in infant nutrition. 
Certain fatty acids, particularly linoleic 
acid are essential in infant nutrition and 
it is suggested that these nutritional 
constituents may play a more important 
part in adult nutrition than has hitherto 
been realized, 


The influence of dietary fats on serum- 
lipide levels in man. 

Anrens, E. H., Hirscn, J., 
W., BLomstranp, R., Tsattas, T. T. 
Pererson, M. L. (The Rockefeller 
Inst., New York). J. Am. Oil Chemists’ 
Soc. 34, 563-70 (1957). 

Feeding tests with dietury fats suggest 
that the major influence on serum-lipid: 
levels is exerted by the glyvcerides, not 
the non-saponifiable fraction. The low 
est serum-lipide levels were seen when 
corn oil, safflower-seed oil, or cottonseed 
oil constituted the sole dietary fats. 
Higher levels were found with all other 
fats tested. The differences in these 
levels are direetly related to the degree 
of satn. of the glyeeride fatty acids as 
measured by the iodine value of the fat. 
Use of hydrogenated corn and cottonseed 
oils as sole dietary fats resulted in higher 
serum-lipide levels than when the cor 
responding unhydrogenated oils were fed, 


Nutritional quality of frying fats in 
commercial use. 

Meunick, D. (Best Foods Ine., Bay 
onne, N.J.). J. Am. Oil Chemists’ Soe. 
34, 578-82 (1957). 

The author reports the results of a 
nation-wide survey of the frying oils in 
use on a continuing basis in the potato 
chip industry. Whereas a 1% decrease 
in iodine value has been found in the 
heated oils, this change has been shown 
to have no nutritional significanee. The 


conustaney in compn, of the frying oils, 
heated as compared to fresh, and the 
results of physico-chem. studies support 
the conclusion that neither thermal pols 
mers nor thermal oxidative polymers are 
present in the oils employed in the com. 
frying operations. No frans fatty acids 
develop during the heating operations. 


Nutritive value and safety of hydrogen- 
ated vegetable fats as evaluated by 
long-term feeding experiments with 
rats. 

R. B., Weuus, A. F., 
Arreraoop, L. anp Deve, H. J. (Dept. 
of Biochem. and Nutrition, Univ. of 
Southern California, Los Angeles). 
Nutrition 63, 241-61 (1957). 

A multigeneration study in which rats 
have been fed a ration contg. 9.24% of 
a selectively hydrogenated vegetable oil 
as practically the sole souree of fat in 
the diet has now been earried through 
4H} generations. The performances of 
rats of generations 26 through 46 as 
judged by gain in wt., tibia length, 
reproduction, lactation, longevity and 
eareass analyses have shown that the 
hydrogenated fats are of full nutritional! 
value. It was concluded that selectively 
hydrogenated vegetable oils, such as are 
employed in margarine manuf., contg. 
positional and stereoisomers of the un 
satd. fatty acids, are fully digestible, 
harmless, and of full nutritional value 
as detd. by long-term studies conducted 
with rats. In all the multigeneration 
and longevity studies, herein reported, 
no deleterious effects were observed as a 
result of the ingestion of the small amts. 
of satd. fatty acids present in the hydro 
genated fats. 


Effect of different dietary fats on the 
faecal end-products of cholesterol 
metabolism. 

Gorpin, H., Lewis, B., Eates, L. anp 
Brock, J. (Dept. of Med., Univ. of 
Capetown). Nature 180, 923-4 (1957 

A study of the quant. changes in the 
end products of cholesterol metabolism 
during the administration of different 
dietary fats. When hydrogenated coco 
nut fat was fed alone, the serum cho 
lesterol rose. When sunflower seed oil 
was fed before, in addn. to, or after the 
fat, there was a fall in the serum cho- 
lesterol level. Administration of either 
fat produced an inerease in total feeal 
lipid. The fall in serum cholesterol level 
induced by sunflower seed oil has been 
assoed. with an inerease in bile-acid 
exeretion. These preliminary data are 
consistent with the tentative hypothesis 
that sunflower seed oil promotes the 
catabolism of cholesterol and its ex 
eretion from the body. 


Prefeeding of high fat diet and resistance 
of rats to intense cold. 
J. (Army Chem. Med. Lab., 
Md.). Can. J. of Biochem. §& Physiol. 
35, 25-30 (1957). 


It is shown that the larger amt. of fat 
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accumulated in the animals fed a high The net utilization of non-specific nitro- Effect of varying levels of p.-tryptophan 
fat diet could not explain, either as a gen sources for the synthesis of non- in diet on dental caries in rats. 
source of energy reserve, or as an insu essential amino acids. Burrner, W. AND Munter, J. C. (In 
. rims, H. H. Dept. of Biochem. and Exptl. Biol. and Med. 95, 4) 


When either 0.6 or 1.8 g./kg. trypto 
phan was added to the diet there was an 


at higher levels in the cold. It is postu az : 
Nutrition, Cornell Univ., Ithaea, N. ¥ 


lated that prefeeding a high fat diet, : fee: so 
J. Nutrition 63, 177-92 (1957 


induces changes in the organism which ee ’ increase in dental caries, although the 
sustain higher rates of heat produetion,. The effectiveness of a mixt. of essen differences were not signifieant. When 
tial L-amino acids, single non-essential the diet contained 5.4 g./kg. tryptophan 
Amino acid imbalances in low protein amino acids, diammonium citrate, urea there was a significant increase in inei 
diets. and biuret as a source of N for the bio dence of dental caries. Concomitant with 
DersHpPpaANpE, P. D. (Univ. of Wiseon syuthesis of non-essential amino acids the increased dietary tryptophan level, 
sin). Dissertation Abstr. 17, 1889-9 was investigated. These nitrogenous there was an inereased salivary trypto- 
(1957). compds. were added at isonitrogenous phan conen, 
In an attempt to improve the low levels to a mixt. of essential amino acids. : 
quality proteins of cereals by amino acid patterned after the compn. of the rat Further studies on choline deficiency and 
supplementation, imbalances of amino careass. The amino acids were present muscular dystrophy in rabbits. 
acids are produced. Ways and means for Hove, E. L., CopeLanp, D. H., Hern 
of overcoming these imbalances were exclnaively pon, J. F. anp Satmon, W. D. (Dept. 
studied. It is suggested that the nu acid and a mixt. of is ntial ancient Animal Husbandry and Nutrition, Ala 
tritioual evaluation of proteins by their acids were the most effective supple bama Polytechnic Inst., Auburn). d. 
amino acid compn, is not sufficient. The ments when judged by such eriteria as Vutrition 63, 289-99 (1957). 
uetual availability of the amino acid is growth response, food efficiency and net Choline deficiency in rabbits fed the 
more important N_ utilization. peanut meal-casein basal diet was char- 
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acterized by poor growth, early death, 
fatty and cirrhotic liver, badly damaged 
heart musele and valves, high creatine 
and low creatinine exeretion, and hya 
line degeneration of striated muscle. 
Betaine hydrochloride added to the diet 
at the 0.39 level markedly 
growth, prevented deaths and the muscle 
damage, but did not prevent heart and 


improved 


liver damage at the level fed. Choline 
chloride at gave complete pro 


tection. 


Antivitamins. 
ZY MALKOWSKI, 


97, 375-81 (1957). 


Ditch. Apoth Zta. 


A review of compds. having specitie 
properties for decompg. or inhibiting the 
formation of a definite vitamin in the 
metabolic system; compds. other than 
those naturally present in the system 
are particularly considered, A study is 
made of the specific antivitamin behavior 
of antibioties, and comparison is made 
between the structures of drug and vita 
min. Naturally-oceurring antivitamins 
diseussed include those which actually 
destroy the vitamin (thiamine-splitting 
ferments present in raw fish and various 
ferns). The antivitamins present in many 
food and vitamin products (e.g. anti 
vitamin E in eod-liver oil) are also 
studied. 


Pharmacology and Toxicology 


Absorption of drugs from the stomach. 
II. The human. 

Hoagren, C. A. M., ScHANKER, L. 
Tocco, D. J. ANd Bropir, B. B. (Natl. 
Insts. of Health, Bethesda, Md.). J. 
Pharmacol, Exptl. Therap. 120, 540-5 


(1957). 


The human stomach is capable of ab 
sorbing most acidic drugs and the very 
weakly basie drugs. Salieylic acid, as 
pirin, thiopental, secobarbital and anti 
pyrine, which are undissoed, in the acidic 
gastric contents, were readily absorbed. 
Phenol red, quinine, ephedrine and 
aminopyrine, which are almost com 
pletely ionized in acid soln, were not 
absorbed. These results are compatible 
with the hypothesis that drugs are ab 
sorbed by pussive diffusion of their lipid 


sol. undissoed. form. 


Aqueous oral preparations containing as- 
corbic acid, vitamin B,., and ferrous 
gluconate. 

Gerper, C. F., Herzen, C. P., Kiioze, 
O. AND Leypen, A. F. (Chas. Pfizer & 
Co. Ine., Brooklyn 7, N. Y.). J. Am. 
Pharm, Assoc. 46, 635-9 (1957). 

Ascorbic acid, vitamin By, and ferrous 
gluconate, although mutually ineompat- 
ible, may be compounded into stable, 
aq. oral prepns. by using com. 70% 
sorbitol soln. as a vehicle. Data are 
presented showing the stabilizing effects 
of sorbitol in two formulations contg. 
aseorbie acid, vitamin By and ferrous 
gluconate, and in a multivitamin formu- 
lation from which ferrous gluconate was 


exeluded, Stability of these products 
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is attributed specifically to their sorbitol 
vehicles. 


Physiology 


Tryptic digestion of native and chem- 
ically modified a-lactalbumin. 
Wer, L. anp Teika, M. 
Regional Research Lab., Philadelphia, 
Pa.). Biochem. Biophys. 71, 473-8 


(1957). 


(Eastern 


The results obtained show that native 
a-lactalbumin was hydrolyzed to the ex- 
tent of about 13 peptide bonds/mole of 
protein, in accordance with the sum of 
the arginine and lysine residues (1 +12 
moles). Acetylation or guanidination of 
the 12 e-amino groups of the lysine resi- 
dues resulted in a eorresponding redue- 
tion in trypsin susceptibility, leading to 
the cleavage of only 1.5 peptide bonds 
mole of protein. The authors conclude 
that peptide bonds adjacent te N-acetyl 
lysine and homoarginine are resistant to 
the action of trypsin. The results also 
reaffirm the established specificity of 
trypsin. 


ENGINEERING 


Acidproof vessel construction with mem- 
brane and brick lining. 


Honnaker, L. R. (E. IT. du Pont de 
Nemours & Co., Wilmington, Del.). Cor 
rosion 13, 195t-204t (1957). 

After a brief history of the develop 
ment of brick-membrane vessel construe- 
tion and the cements used, types of 
vessels and supporting structures are 
described. Design formulas are given. 
Recommended 
niques are deseribed. Membrane linings 


specifications and teech- 


commonly used are listed and deseribed, 
the technique of ‘‘holiday’’ testing is 
given, and cements are considered with 
respect to their suitability for various 
constructions and services. Data are also 
given on the various types of bricks, 
membranes, and cements. 


FOOD AND FOOD TECHNOLOGY 
Additives 


Methemoglobinemia from eating meat 
with high nitrite content. 


OrGeron, J. D. Public Health Repts. 
72, 189-93 (1957). 

Through epidemiological and lab. in 
vestigations 10 eases of methemoglob 
inemia were diagnosed as due to nitrite 
poisoning and resulted from eating 
wieners and bologna contg. large amts. 
of the chemical. The use of nitrites and 
nitrates in curing meats and the result- 
ing bacterial and chem. reactions are 
discussed together with the Federal meat 
regulations. A reasonably complete epi- 
demiology report covering the cireum- 
stances of the outbreak, condition of the 
cases, inspection and operation of the 
manufg. plant, along with lab. findings 
are given. 


Cereals and Grains 


The development of bitter principles in 
cereals. 

Rotue, M. Ernahrungsforsch. 1, 165-8 
(1956), 

A review of the nature and manner 
of development of bitter tastes in cereals, 
especially oats. The possibility of hydro 
lytic processes through the action of 
lipase and of oxidative processes by lip 
oxidases are proposed. Taste tests indi 


eate that 2 bitter principles are involved. 


Cocoa 


Experiments on cocoa drying and fer- 
mentation in West Africa. 

Howat, G. R., B. D. ann 
Woop, G. A. Brothers Ltd., 
Birmingham, Engl.). Trop. Agr. (Lon 
don) 34, 249-59 (1957). 


(Cadbury 


In some cocoa-growing «areas it is 
desirable, and in others necessary, to dry 
the fermented cocou beans artificially 
rather than by the heat of the sun, After 
a brief review of the different types of 
dryers in use and a statement of the 
problem of artificial drying, an aceount 
followed of exptl. work in Ghana with 
a dryer of the stationary tray type. It 
has been established that cocoa beans 
ean be dried at high temp. and in a 
short time without detriment to the sub 
sequent chocolate flavor. 


Fats and Oils 


Determination of tocopherol in oxidized 
fats. 

FRANKEL, E. N., Evans, C. D. anp 
Cowan, J. C. (Agr. Research Service, 
U.S.D.A., Peoria, Ill.). J. Am. Oil Chem 
ists’ Soc. 34, 544-6 (1957). 

Heating oxidized fats to 210° C. under 
reduced pressure for 10 to 15 min. re 
moved peroxides without affecting the 
tocopherol content. This simple heating 
method yielded a higher reeovery of 
tocopherol in oxidized fats than other 
modifications of the Emmerie-Enge] 
method used to remove interfering sub 
stuneces. The data indicate that tocoph 
erol is not regenerated in the oxidized 
oils by the heat treatment. The loss of 
tocopherol in soybean oil which had been 
oxidized beyond the induction 
was relatively small. 


period 


The sterols of coconut oil. 


ANDERSEN, B. KRAWACK, B. 
(Aarhus Oliefabrik (A/S Arhus, Den 
mark). Acta Chem. Scand, 11, 997-1002 
(1957). 

Investigations on sterols produced 
from the distn. of coconut fatty acids 
(‘‘pitehsterols’’) and from the extn. of 
crude coconut oil (erude oil sterols) 
Fractional erystn. from ethyl ether or 
propanol was used to sep. the sterol 
mixt. The consumption of Br according 
to Rosenmund-Kuhnhenn measured the 
sepn. a-spinasterol, stigmasterol, §-sito 


The vital ingredient in packaged dry mixes 


3 
1 


Emulsions Batters 


Include Kelco algins in your instant 
packaged dry mixes and your cus- 
tomers get desired body and maxi- 
mum stability in their finished 
products. Kelco algins make aqueous 
dairy products whip easier. Icings 
are retained on cake surfaces with 
greater gloss and stability. Me- 


120 Broadway, New York 5, N. Y. 


Stabilizes water added to 


ringues have finer texture and last 
longer. Home blended salad dressing 
emulsions are smoother bodied and 
have greater stability. 

Wherever water, milk or other 
aqueous media are added to your 
packaged dry mixes you gain impor- 
tant advantages and benefits in im- 


KELCO COMPANY 


20 N. Wacker Dr., Chicago 6, Ill. 


530 W. 6 St., Los Angeles 14, Cal. 


proved body and consistency, more 
effectively stabilized emulsions, 
minimizing loss of moisture or mi- 
gration. 

YOURS ON REQUEST: Free samples 
of Kelco Algin and Technical data 
describing properties, usages and 
advantages. 


Cable Add.: Kelcoalgin —N. Y. 
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MOISTURE TESTER 


A precise instrument for 
determining moisture, flam- 
mable solvents or volatile 
constituents in liquids or di- 
vided solids. No other 
equipment necessary. 110 


AC power supply required. 


REQUIRES ONLY 5 
MINUTES 


NO CALCULATIONS 
NO CHARTS 
SMALL SAMPLE (2 gm.) 


FOR LABORATORY OR 
PLANT 


PORTABLE 
(Weighs 5 pounds) 


List Price $97.50 
COD plus freight 


Guaranteed against defects. Defec- 
tive instruments will be replaced 
without cost. If returned for any 
other reason there will be a 20% 
service charge, plus freight. 


FARR RESEARCH 
LABORATORY 


555 SUTTER STREET 
SAN FRANCISCO 2, CALIF. 
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sterol, and fucosterol were proved to be 
present in pitch sterols. Crude oil sterols 
contained in addn. to the 4 sterols found 
in the pitch, 1 sterol with conjugated 
double bonds in the 5,7-position and 
1 sterol with a 7-double bond. 


Foams 


Inhibition of foaming. VIII. Changes 
in electrical conductivity of colloidal 
electrolyte solutions on addition of 
non-ionic foam stabilizers and foam 
inhibitors. 

Ross, 8S. anp Bramrirt, T. H. (Dept. 
of Chem., Rensselaer Polytechnic Inst., 
Troy, N.Y.). J. Phys. Chem. 61, 1261-5 
(1957). 

The effects of non-ionic foam stabiliz- 
ers and foam inhibitors on the structure 
of the micelles produced spontaneously 
in solns. of colloidal electrolytes has been 
investigated by means of electrical con- 
ductivity measurements. At conens. 
above the e.m.e. foam stabilizers reduce 
specific conductance and foam inhibitors 
increase specific conductance; which 
facts are interpreted as resulting from 
increased micellization caused by foam 
stabilizers, and reduced micellization 
eaused by foam inhibitors. The solu- 
bilization of foam inhibitors and the 
antifoaming action occur simultaneously, 
and both phenomena reach their optimum 
at the same conen. of additive. 


A new theory of foam formation and its 
experimental verification. 


NAKAGAKI, M. (Chem. Dept., Wayne 
State Univ., Detroit, Mich.). J. Phys. 
Chem, 61, 1266-70 (1957). 

A thermodynamic theory of foam 
formation and of foam stability is de- 
veloped using foam vol. and foam life 
as eriteria. According to the theory, 
foaminess and foam stability in dil. 
solns. of relatively low viscosity increase 
with the energy required to transfer the 
exeess solute from the surface into the 
body of the soln. The systems studied 
are aq. ale. solns., electrolyte  solns., 
dyestuff solns. and gelatin solns. The 
theory is tested against exptl. data, part 
of which are taken from the literature. 


Fruits and Vegetables 


The relation of physical properties and 
chemical composition to mealiness in 
the potato. I. Physical properties. 


Unravu, A. M. AND Nytunp, R. E. 
(Dept. of Biochem., Univ. of Minnesota, 
St. Paul). Am. Potato J. 34, 245-53 
(1957). 

A discussion of the phys. character- 
istics which appear to be assoed. with 
mealiness. Organoleptie tests conducted 
on 2 varieties of potatoes confirmed pre- 
vious observations that potatoes within 
a variety which differ in sp. gr. differ 
in mealiness and potatoes of different 
sp. gr. may also differ in mealiness de- 
pending on the varieties being compared. 


Eggs 


Fatty acid composition of eggs as in- 
fluenced by dietary fats. 

Fisuer, H. anp Leveiuur, G. A. (Rut- 
gers Univ., New Brunswick, N.J.). 
Poultry Sei. 36, 1116 (1957). 

A practical means of incorporating 
large amts. of fats or oils (20-30% 
into a poultry ration without making 
it unpalatable beeause of oiliness, has 
been achieved through the addn. of an 
absorbent to the diet. In this manner, 
the effect of tallow, corn, soybean, saf 
flower, and linseed oil has been studied 
in terms of the linolei¢ and linolenie acid 
compn. of the egg fat. It was found 
that linseed oil produced a large increase 
in both the linoleic and linolenic acid 
eontent of egg fat, whereas soybean and 
safflower oil only inereased the linoleic 
acid content, despite the fact that soy 
bean oil contains 7-8% linolenic acid. 


Meat and Poultry 


Wet freeze-drying of muscle. 

MeEULLER, H. aNp Szent-Gyoreyl, A. 
(Marine Biol. Lab., Woods Hole, Mass. ). 
Science 126, 970-1 (1957). 

Fresh frog Sartorius muscles were 
freeze-dried by immersing in acetone 
cooled by Dry Iee for one week and then 
extg. the H.O and acetone. The result 
was a white prepn. that had the shape 
and appearance of the original muscle 
and was feather light. This method al 
lows one to dehydrate muscle without 
destroying its mol. structure and con 
tractility. The prepn. can be kept several 
weeks in the desiccator without loss of 
its contractility. 


Effect of spices in feed on carcass flavor. 

NEWMAN, S. AND Scuarsie, P. J. 
(Michigan State Univ., East Lansing). 
Poultry Sci. 86, 1145 (1957). 

To det. if the feeding of spices could 
flavor the carcass of broilers, diets contg. 
dehydrated garlic, celery seed, allspice, 
sage, clove or monosodium glutamate 
were fed for 4 days to 9-week-old White 
Roek broilers. One |b. of flavoring agent 
was added to 5 lbs. of the basal ration. 
Only garlic was detected in the cooked 
ecareasses; no identification of other 
flavors was made by the panel. Scores 
ranked high in acceptability for all birds, 
except those fed garlie. Flavoring agents 
reduced feed intake compared to the 
control ration. 


The effect of various freezing methods 
on quality of poultry meat. 

Marion, W. W. aANp STaADELMAN, W. JJ. 
(Purdue Univ., Lafayette, Ind.). Poultry 
Sci. 36, 1137-8 (1957). 

Studies involving both 11 week old 
chicken fryers and mature Broad Breast- 
ed Bronze turkey males were conducted 
to det. the effects of 4 different methods 
of freezing on subsequent quality of 
cooked poultry meat. The freezing meth- 
ods were as follows: 1) liquid freezer 
using a satd. NaCl soln. at 10° F. with 


More Food Processors everywhere 
are using Morton ‘999’ Salt 


brine, or in handy tablets 


Food processors, canners and packers from coast to 
coast are finding that the quality of Morton ‘999’ Sait is 
the standard of the food industry. They've discovered 
that ‘999’ insures better, more uniform flavor in proc- 
essed foods. And nowonder! Morton ‘999’ is alow-price, 
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and magnesium compounds that can distort flavor. 

Morton ‘999’ is always 99.9% clean, pure sodium 
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and iron. 


You can count on ‘999’ quality—every time 
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brine flow adjusted to approx. 50 ft. 
min.; 2) liquid freezer, as above, for 
15 mins. then transferred to a still air 
freezer at —10° F.; 3) still air freezer 
at —10° F.; 4) com. freezer at —20° F. 
with a mild air circulation (150 eubie 
ft./min.). Each group of poultry was 
packaged in polyvinylidine film, frozen 
by the above methods and stored at 
—10° F. for approx. 1 wk. prior to qual- 
ity evaln. The results indicate that no 
statistically significant differences ex- 
isted in the amt. of drip, cooking loss 
and tenderness of fryers frozen by the 
various methods. Also there were no 
statistically significant differences in the 
method of freezing on the quality of 
turkey meat. 


Aureomycin as related to the micro- 
biology and preservation of poultry 
meat. 

SILVESTRINI, D. A., ANDERSON, G. W. 
\Np Snyper, E. 8S. (Ontario Agr. Coll., 
Ontario, Can.). Poultry Sei. 36, 1157 
(1957). 

Organoleptic and u.v. light examns. 
indicated that both the feeding of 1000 
g./ton of aureomyecin HC! or the addn. 
of 500 p.p.m. of the antibiotic to the 
drinking H.O for a period of 1 day 
prior to slaughter delayed the onset of 
‘*off-odors’’ and production of slime 
in poultry meat stored at 40° F. The 
degradation of protein as detd. by the 
production of NHs;; the inerease in bac- 
terial population and the amt. of 
fluorescence on the samples under u.v. 
light are closely assoed. with the de- 
tection of spoilage by organoleptic 
examn, 


PACKAGING 


Polyethylene: preparation, structure, and 
properties. 

AaGarwat, 8S. L. Sweetine, O. J. 
(Olin Mathieson Chem. Corp., New 
Haven, Conn.). Chem. Rev. 57, 665-742 
(1957). 

A comprehensive discussion of the 
historical, phys., chem., structural, and 
optical aspects of polymerization and 
polyethylene. The processes used in the 
mfg. of polyethylene are reviewed. Five 
hundred and fifty references. 


PHYSICAL RESEARCH 


Anomalous viscosity behavior of polymer 
solutions at very low concentrations. 
Kawal, T. aNnp Sarro, K. (Tokyo Inst. 
of Technol., Tokyo). J. Polymer Sci. 
26, 213-26 (1957). 

A theoretical prediction has been ob- 
tained which indicates that an expansion 
of the polymer coils with diln. may play 
a significant role in the anomaly in the 
viseosity behavior of polymer solns. at 
very low conens. If the treatment de- 
veloped here is of general validity, one 
would have to expect an analogous effect 
on various other properties of dil. poly- 
mer solns., such as d., light seattering, 
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and osmotic pressure, insofar as these 
properties were measured accurately 
enough to verify the variation of mol. 
configurations with polymer conen. 


RADIOCHEMICAL TECHNOLOGY 


Degradation of biologically synthesized 
lactose labelled with Carbon-14. 
CaRLetTon, F. J., Roperts, H. R. anp 
Nuttine, L. A. (Natl. Dairy Products 
Corp., Oakdale, N. Y.). Nature 180, 915 

(1957). 

An investigation on the distribution 
of C" in both hexose moieties of lactose 
obtained from the milk of a goat em- 
ploying NaCHO,.—C™ as the lactose pre- 
eursor. The degree of labelling in each 
of the carbons of the isolated hexose 
moieties are in decreasing radioactivity : 
C nos. 4, 1, 6, 5, 3, 2. 


Uptake of calcium-45 and strontium-90 
from water by fresh-water fishes. 

RosenTHAL, H. L. (Dept. of Pathol., 
Rochester General Hosp., Rochester, 
N. Y.). Seience 126, 699-700 (1957). 

The uptake of Ca-45 and Sr-90 from 
the H.0 in which the fish swim was 
found to be linear with respect to time 
for the 3 species at all H.O isotope ac- 
tivities studied. This may be interpreted 
to indicate the continual formation or 
exchange of the mineral component of 
bone, with sequestration of the isotopes 
into bone matrix. The apparent lack 
of diserimination of Sr-90 by fresh-water 
fishes probably reflects differences be- 
tween fresh-water and marine fishes in 
absorption of the isotope by the gills, 
skin and intestinal tract rather than 
fundamental alteration in the metabolism 
of mineral elements of bone. 


Vitamin content of foods exposed to 
ionizing radiations. 

Ziportn, Z. Z., H. F. ann 
Tuacn, H. J. (U.S. Army Med. Nutri- 
tion Lab., Denver, Colo.). J. Nutrition 
63, 201-9 (1957). 

In 8 foods analyzed, namely, haddock, 
beef, turkey, ham (fresh), bacon, 
peaches, powdered milk and beets, turkey 
showed a significant decrease in ribo- 
flavin, while the niacin content was re- 
dueed in peaches. Thiamine was de- 
stroyed to the extent of 70 to 95% in 
all foods tested except powdered milk. 
The degradation of thiamine occurs by 
the splitting of the mol. into pyrimidine 
and thiazole moieties. The thiazole under- 
goes further degradative changes at 
higher doses of irradiation. 


MISCELLANEOUS 


Serotonin. 

Page, I. H. (Cleveland Clinie Founda- 
tion). Seientific American 197, 52-6 
(1957). 

A review of the present knowledge of 
serotonin, a substance found in the blood, 


brain and in certain plants and fish. It 
is known to eause contractions of the 
arteries, intestines and bronchial muscles. 
It has a most significant effect upon the 
performance of the brain and may be a 
elue to the biochemistry of insanity. 
The chemistry and metabolism of sero 
tonin are also discussed. 


PRODUCTS 


Two new types of ‘‘K’’ cello- 
phane, one designed primarily for 
baked foods and the other for bag 
fabrication, were announced by the 
Du Pont Co. The new types repre 
sent further diversification of the 
company’s line of ‘‘K”? films. 


The new 300 K-202 was devel 
oped primarily for use as a bag 
film and is said to offer machine 
performance and durability for 
items requiring long shelf-life and 
for products whose ingredients 
may affect the performance of con- 
ventional wrapping materials. 


K-202 was developed primarily 
to provide maximum coverage on 
bread, cake, and sweet dough items. 
It is claimed to offer longer prod 
uct protection and better package 
appearance, 


A new lightweight fluorocarbon 
tape known as Fluorolin 101 has 
been developed by Joclin Mfg. Co. 
It consists of a base of three mils 
of DuPont Telflon coated one-side 
with three mils of special heat 
stable, non-curing, pressure-sensi- 
tive adhesive with an operating 
temperature said to range from 
—100 to 500 degrees F. 


joclin 4 
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Supplementary 
Flavors 

for Instant 
Chocolate 
Drinks 


Complete Flavors for 
Prepared Cake Mixes 
and Prepared Icings 


Yes, the vast number of products that can be benefited 
by our complete or supplementary flavors is a surprise 
even to our research department where solving one 
problem inevitably leads to solving another. 


All the way from the many different prepared mixes to instant 
chocolate drinks, the findings of our food technicians 
have shown many makers the way to more delicious, distinctive 
flavors that are individualized for their own product. 


We would welcome any questions from Food 
Chemists about flavor or a visit to our laboratories. 


SPECIAL PRODUCTS DIVISION 


ANILLA LABORATORIES, Inc. 


The Houte of Creative Havors 


ROCHESTER, N.Y. 
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NEW 


FLAVOR 


FURTHER! 


Saves money as it improves 
taste in: 


Canned Meats Steak Sauces 
Soups & Stews Gravies 

Baked Beans Chop Suey Sauce 
Chili Con Carne Frozen Meat Pies 
Corned Beef Sausages 


Staley’s HVP* boosts eye appeal— 
adds natural meat-like flavor 
that builds sales 
*Hydrolyzed Vegetable Proteins 


Want to improve the flavor, looks, 
over-all sales appeal of your prod- 
ucts, at a saving? Just add Staley’s 
HVP to your recipes and you’ll 
notice a decided difference. 

Taste how Staley’s new HVP 
adds an appetizing meat-like flavor. 
A uniform, better balanced flavor 
that enhances taste appeal— puts a 
distinctive zing in a variety of prod- 
ucts. Notice how the greater flavor 
solids concentration goes further— 
actually saves you money. Notice 
too, how Staley’s HVP is free from 
sales-robbing, taste-robbing sepa- 
rating and settling characteristics. 

Investigate now how Staley’s 
HVP can give your products an ap- 
petite appeal that builds repeat 
sales. Write today for complete 
application data and SAMPLE. 


A.E. Staley Mfg. Co., Decatur, Il. 
Branch Offices: Atlanta - Boston - Chicago - Cleveland 
® Kansas City + New York + Philadelphia + San Francisco 


St. Lowis 


The company states that a spe- 
cial priming treatment gives high 
bondability to all materials, metal, 
glass, fabries, plastics, painted and 
enameled surfaces. It is said to 
have a dielectric strength of 800 
volts per mil and tensile strength 
of 1,000 Ibs. per square inch. It 
features a slippery-smooth, anti- 
friction surface which is claimed to 
make it an ideal releasing agent for 
use by food and drug conveyors, 
bread-wrapping machines, and for 
facing the heat-sealing bars on 
polyethylene bag and pouch-mak- 
ing machines. A 10-mil variety is 
available. 


A metallized paper, said to be 
useful for can and bottle labels or 
as carton overwraps and tight 
wraps for set-up boxes, has beeu 
developed by the Shellmar-Betner 
Flexible Packaging division of 
Continental Can Co, 

According to the company, test 
indications show that the paper. 
which is said to be much like 
aluminum foil laminations in ap- 
pearance, will be low in cost. One 
feature the company highlighted 
was the paper's lending itself well 
to printing. It is now available in 
limited amounts commercially 
while additional production facili- 
ties are installed. 


EQUIPMENT 


The FMC Shaker-Type Nubbin 
Separator is now being introduced 
to the industry by the Canning 
Machinery division of Food Ma- 
chinery and Chemical Corp. The 
machine is designed to remove all 
of the nubbins in green and wax 
bean operations, and it also sepa- 
rates the specified cuts from the 
shorter cuts. 

According to the company the 
machine employs the principle of 
oscillation, the frequeney of which 
is controlled by a variable speeJ 
pulley drive. The cut beans move 
in a horizontal position over per- 
forated screens without up-ending. 
It can also be adapted for use as 
a sealper of pea feeding lines for 
removing pods, stems and chaff. 


The new Weka Photo Electric 
Colorimeter is designed for analy- 


sis of metals in steel and iron 
alloys as well as in other metal 
alloys and for general technica! 
and bio-chemical analysis of vari- 
ous kinds. 


It features a graduated drum 
with 1,000 divisions which the dis 
tributor, Epic, Ine., states will give 
accurate readings from 0.1 to 0.2% 
The instrument uses two barrier- 
layer photocells in a balanced cir- 
cuit, 

According to the company, the 
sensitivity characteristics of the 
photocells have no influence on the 
measuring results. Measurements 
are independent of fluctuations of 
light intensity, and measurements 
can be done in full daylight. Sev- 
eral types of lamps are available 
for either polychromatic or mono- 
chromatic light as well as for 
fluorescence measurements. T he 
sole U.S. distributor is Epic, Ine., 
154 Nassau St.. New York 38, N.Y. 


The analyzer is 
a new gas chromatography instru- 
ment which is said to be able to 
analyze as many as four process 
streams containing natural gases, 
vapors, low boiling point liquids 
and hydrocarbons, with eight such 
components in each stream. 

The ‘‘Chromomax’’, developed 
by Leeds & Northrup Co., 4934 
Stenton Ave., Philadelphia 44, Pa., 
is also said to have an explosion- 
proof analyzer unit, a program- 
ming unit and a ‘‘Speedomax’”’ G 
recorder. It provides temperature 
control of the unit itself, an air 
circulation system without blower 
motors, and detectors consisting of 
special low volume cells with hot 
wire filaments. 

The programming unit provides 
controls to perform an analysis, 
continuous peak attenuation of 
each component, and activation of 
the recorder chart advance. The 
recorder draws either a bar record 
or a spectrum of an analysis. 
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: From The Quaker Oats Company... 


lours 


PREGELATINIZED 
fit your needs 


RICE FLOURS PROCESSING 


NONE 


MODERATE 


THOROUGH 


30° TEMPERATURE INCREASING > 96° COOKING 96° 


EXAMPLE: The above amylograms illustrate the effect of varying degrees of thermal 
treatment upon the cooking characteristics of rice flour. Raw rice flour 
thickens rapidly but is followed by appreciable ‘‘Set-back"’ upon extended 
cooking. Thoroughly processed rice flour hydrates well in cold water and 
maintains its viscosity throughout the heating and cooking cycle. Quaker can 
supply rice flours with any degree of processing within these limits. 


Now Quaker can supply you with flours pregelatinized to 
fit your processing needs. 

Quaker’s control over gelatinization combined with 
special grinding and drying techniques can provide corn, 
barley, rice and wheat flours which thicken rapidly upon 
heating or which exhibit very little viscosity change dur- Q UA KER 
ing heating. 

Pregelatinized, low bacteria flours or meals may 
shorten the processing time required to produce com- 
mercially sterile canned goods. They may also reduce 
the time needed for cooking, gelatinizing, or dextrinizing. 


Quaker will help you select the type of flour and the industrial Food Soles Depertment 
degree of gelatinization best suited to your products. For The Quaker Oats Company 
information on this service, write to address at right. Chicago 54, Illinois 
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A vibrator for cleaning filters 
has been announced by Hereules 
Filter Corp., 175 Ethyl Ave., Haw- 
thorne, N. J. This device, it is said, 
ean be installed on filters with 
capacities from 100 to 1000 square 
feet. 

Tests conducted have revealed 
cake on filter leaves can be vibrated 
off in a matter of seconds, the firm 
reported, 


MEMORANDA 


Technical advances in the mill- 
ing and baking industries were 
deseribed by C. L. Brooke, an IFT 
member and president-elect of the 
American Association of Cereal 
Chemists, in a recent talk before 
the pilot session on new instru- 
mentation for in-stream food an- 
alvsis held at Rutgers University. 

Mr. Brooke, who is associated 
with Merek & Co., Ine., pointed 
out, however, that further progress 
must be made, and urged increased 
use of newly developed scientific 
techniques. 

He suggested that ultra-sonies 
might be applied to facilitate the 
conditioning of wheat, and ex- 
pressed the hope that instruments 
might be developed for recording 
moisture and its distribution in 
the wheat kernel, as well as for 
determining the *‘millability”’ of 
conditioned wheat. 

He cited the need of millers for 
feeders which are more accurate 
and durable than those currently 
in use, and particularly for a type 
that would be reliable in propor- 
tioning small quantities of im- 
provers and micronutrients into 
flour. 

Mr. Brooke also dwelt at some 
length on the possibility of de- 
veloping in-stream measuring me- 
thods in the production of flour, 
prepared mixes, breakfast cereals 
and baked foods. 


IN MEMORIAM 


Harry Willard von Loesecke, 
veteran research scientist of the 
U.S. Department of Agriculture 
and one of the country’s outstand- 
ing food technologists, died Janu- 
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The architect’s sketch of a new food science building and pilot plant to be erected 
on the grounds of Cornell’s New York State Agricultural Experiment Station at 
Geneva, a unit of the State University. Bids on the building were opened in Albany 
January 23 and work is expected to get under way early this spring. Of brick and 
limestone construction, the building will have a frontage of 252 feet with two stories 
above ground in the front and three stories in the rear. A two-story pilot plant will 
be 60 by 107 feet and will be attached to the main building by an ‘‘isthmus’’ 40 by 
65 feet. The structure will include many unique features, including 24 modern chemical 
and bacteriological laboratories with moveable partitions for enlarging or reducing 
laboratory space as required. There will also be special storage rooms for processed 
foods with controls for a wide range of temperature and atmospheric conditions. An 
underground irradiation room will make possible research on the use of atomic energy 
for food processing. It will also be possible to irradiate plant material in genetic 
studies in connection with the extensive fruit and vegetable breeding work carried 
on at the Experiment Station. A modern test kitchen and taste panel room and a large 
machine shop will also be provided. The building will be by far the largest structure 
on the Station grounds and will house the work on bacteriology, chemistry, and food 


processing. 


ary 19 in Washington, D. C., after 
an illness of several months. Wide- 
ly known for his contributions to 
improved processing of citrus 
fruits and te research on dehydra- 
tion of fruits and vegetables, Mr. 
von Loesecke was serving at the 
time of his death as a member of 
the Internal Audit Staff of USDA’s 
Agricultural Research Service. He 
had completed 27 years of Govern- 
ment service. 


Mr. von Loesecke was a native 
of Lynn, Mass. He received his 
B.S. degree from Harvard Univer- 
sity in 1922 and began his career 

as a research 
chemist with the 
General Elee- 
trie Company 
and the Ameri- 
can Protein 
Corporation be- 
fore joining the 
staffofthe 
United Fruit 
Company in 
Boston, Mass., 
in 1927. During his four years 
with this company, he was con- 


cerned primarily with research 
on the chemistry of bananas and 
with production techniques for ob- 
taining cellulose from the stalk 
residue of sugar cane. In 1931, 
Mr. von Loesecke was appointed 
chemist in charge of USDA's 
Citrus Produets Laboratory at 
Winter Haven, Fla. Work done 
there under his direction contrib- 
uted to important improvements 
in pasteurization and other aspects 
of the processing of citrus fruits 
and juices. He was detailed in 1941 
to the USDA Western Utilization 
Research Laboratory at Albany, 
Calif., as a member of the Labor- 
atory’s 3-man committee in charge 
of food-dehydration research, un- 
dertaken to develop dried foods 
needed by U.S. and allied armed 
forees during World War II. 


From 1934 to 1947, Mr. von 
Loesecke served in Washington, 
D. C., with the War Food Admini- 
stration and later with USDA’s 
Production and Marketing <Ad- 
ministration as an industrial spe- 
cialist in food technology. He then 
joined the Department's Bureau 


You can always count on Saigon Cinnamon — if it’s Knickerbocker 
Saigon Cinnamon. Try it in your own production and see how 
you use less...get more flavor... gain more sales and make 
more profit on your baked goods. 


BE OUR GUEST...make your own taste test! 

Order a trial barrel of Knickerbocker Saigon Cinnamon, and use 
it in your production for ten days. If you don’t find it superior in 
every way — Knickerbocker will be happy to give you a refund on 
the unused portion and pay the freight bill both ways. 


Merchants in Good Taste 


KNICKERBOCKER 


m| MILLS CO. Since 1842 America’s Leading Importers of Fine SPICES 
; 601-621 West 26th Street, New York 1, New York 
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of Agricultural and Industrial 
Chemistry as technical assistant to 
the Bureau chief. In 1955 Mr. von 
Loesecke joined the Internal Audit 
Staff of the Agricultural Research 
Service, where he aided in coordi- 
nating USDA research efforts in 


food processing and related fields. 


A resident of Silver Spring, Md., 
Mr. von Loesecke was author of 3 
books and some 40 technical papers 
dealing with food technology and 


biochemistry. 


PERSONNEL 


John H. Nair, a Founder Pro- 
fessional Member of IF'T and pre- 
sently a member of the Executive 
Committee, has retired from 
Thomas J. Lipton, Inc. after round- 
ing out over four decades of ex- 
perience in the food industry. He 
has announced the opening of a 
consulting practice with offices in 
Summit, New Jersey. His attention 
will be devoted to advising food 
companies on new products, pro- 
cessing problems, cousumer testing, 
flavor acceptance and research ad- 
ministration. Mr. Nair spent near- 
ly a quarter of a century with the 
Borden Company in Technical 
Sales, Quality Control, Chemical 
Research and Research Adminis- 
tration. Early in World War II he 
joined Thomas J. Lipton, Ine. 
where he has served as Assistant 
Director of Research and Advisor 
to the Technical Department of 
Unilever, Ltd. Mr. Nair has taken 
an extremely active part in the 
affairs of the Institute, as well as 
those of the American Chemical 
Society and the American Institute 
of Chemists, of which he is a past 
president, and the Association of 
Research Directors, of which he is 
the immediate past president. 
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F. Leslie 
Hart, formerly 
chief of the U.S. 
Food and Drug 
Adm inistra- 
tion’s Boston 
District, has 
been appointed 
by Truesdail 
Laboratories as 
Director of 
Food and Drug 
Technology. He will head the Los 
Angeles scientific research organ- 
ization’s activities in the field of 
food labelling, new drug permits 
and other matters involving federal 
and state regulations. 


Dr. Stephen S. Chang, a member 
of IFT, has joined the A.E. Staley 
Manufacturing Co. as a senior re- 
search chemist in edible oils. Dr. 
Chang, who was born in North 
China, received his B.S. degree in 
chemistry at Chi-Nan University in 
Shanghai in 1941. In the U.S. he 
studied at the University of Wis- 
consin, completed work on his 
Master’s degree in chemistry at 
Kansas State College in 1949, and 
received his Ph.D. in food chem- 
istry in 1952 at the University of 
Illinois, where he contined in re- 
search work with some teaching 
duties in food technology until 
1955. He has been doing research 
with edible oils and fats for Swift 
& Co. since that time. 


Walter K. Scharmack has recent- 
ly been appointed director of tech- 
nical development for The Diversey 
Corp. He will be in charge of new 
product development and field 
evaluation of industrial chemicals 
for this company, according to 
Lewis Shere, president of The Di- 
versey Corp. 


Dr. Lyle L. Davis, a member of 
IFT, has been appointed food tech- 
nologist for Stone Container Corp., 
Eastern division, Philadelphia. In 
this newly ereated position, Dr. 
Davis will advise on the proper 
quality of food product and proper 


design of packaging for newly de- 
signed corrugated shipping con- 
tainers. 

His services will be availabe for 
food processors in an area includ- 
ing Pennsylvania, New Jersey, 
New York, Delaware, Maryland, 
Virginia and the District of Co 
lumbia. 

Dr. Davis has been food tech- 
nologist for the U.S. Department 
of Agriculture for the past four 
years. Previously he was professor 
of horticulture at Virginia Poly- 
technic Institute, University of 
Tennessee and South Dakota State 


College. 


Dr. Wendell A. Landmann has 
joined the staff of the American 
Meat Institute Foundation at the 
University of Chicago as chief of 
the division of analytical and 
physical chemistry. He assumes 
responsibilities previously adminis- 
tered by Dr. D. M. Doty, who now 
relinquishes supervision of activi- 
ties of this division to devote at- 
tention to his responsibilities as 
associate director of research and 
education. 


Dr, Jack M. Sheneman has re- 
cently joined the Research Depart 
ment of Wisconsin Malting Com- 
pany as Research Associate. He 
was educated at the University of 
Michigan and at Michigan State 
University where he received his 
doctorate in Microbiology. He held 
the position of research assistant 
for three years in the food bae- 
teriology section at Michigan State 
University. His research experi- 
ence has included work in the 
microbiology of foods and fermen- 
tations, food preservation, and in 
biological chemistry. 


Bruce L. Durling has been 
named president of the Wm. |. 


Miake Salece Grow... 


$ 


UPGRADE Your Frozen Food Profits 


In the tough competition of today’s market, more and more packers are learn- 
ing that a premium item can be the key to profitable operation. And more and 
more packers are looking to Huron* MSG as the secret to better quality that 
leads to bigger sales and profits. The reason, of course, is that Huron MSG 
enhances the flavor, taste appeal, quality, and demand for a frozen vegetable, 
meat, fish, or processed food. 

By upgrading your frozen food product with Huron MSG, you can create a 
premium item, promote it at an increased price, and increase your sales and 
profits. It’s working now for other packers—it can work for you. Try it today! 
For complete information, see your Huron representative. 


*Hercules Trademark 


HURON* . HURON MILLING DIVISION 


Virginia Cellulose Department HERCULES POWDER COMPANY Wilmington 99, Delaware 
MANUFACTURERS OF HVP*® AND AGE-IT*; WHEAT GLUTEN AND WHEAT STARCH 
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Stange Co. by the board of diree- 
tors of that firm. 
He succeeds his 
father, W. B. 
Durling, who 
was elected 
chairman of the 
board. 

Also elected 
were T. R. 
Miles, executive 
vice president. 
and Earl M. 
Johnson, assistant secretary-treas- 
urer, 

Mr. Durling has been associated 
with the company since 1942, and 
has served as vice president since 
1951. He has been director of the 
technical and research departments 
sinee 1954. 


Louis Mignacca was recently 
named as special representative in 
the New York office of Fries & 
Fries. Mr. Mignacea was formerly 
associated with the Pearson Phar- 
macal Co. and Dodge & Oleott, Ine. 
He holds a bachelor of arts degree 
from Brown University and has 
completed a special training course 
at Fries & Fries which prepared 
him for technical sales and service. 


Dr. Donald K. Tressler has re- 
signed his position as Scientific 
Director of the Quartermaster 
Food and Container Institute for 
the Armed Forces, Chicago, 
nois. He is returning to his con- 
sulting practice as Manager of 
Donald K. Tressler and Associates, 
with Laboratories on North Compo 
Road, Westport, Conn. He will 
also be Editor of the Avi Publish- 
ing Company, publishers of food 
technology books, also located in 
Westport. 


John E. Slaughter, Jr. has been 
appointed president of the new 
Girdler Process Equipment divi- 
sion of National Cylinder Gas Co., 
with Lyman L. Dawson as vice 
president, 

Activities of the new Girdler 
Process Equipment division in- 
elude production of Votator and 
Thermex equipment. 
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Three other new divisions were 
also announced by the company 
as part of a major change in the 
organizational strueture. The Gird- 
ler division will supply automatic 
continuous processing equipment 
to the food, plastics, chemical, rub- 
ber, textile and other industries 
it was announced. 


Keith A. Fitch, an [FT member, 
has recently been named as branch 
manager of the Selig Co.’s Kansas 
City operation. Mr. Fiteh was 
formerly executive director of the 
Orkin Institute of Industrial Sani- 
tation, and has held posts with 
Standard Brands, the Califor- 
nia Department of Public Health, 
and the U.S. Food and Drug Ad- 
ministration. He has served as a 
consultant to leading food manu- 
facturers. Mr. Fitch is a colonel 
in the USAF Reserve. He is a 
Registered Professional Engineer 
and Registered Sanitarian: a fel- 
low of the American Public Health 
Association; a member of the 
American Association for the Ad- 
vancement of Science, National So- 
ciety of Professional Engineers, 
International Association of Milk 
and Food Sanitarians, and Associ- 
ation of Food and Drug Officials of 
the U.S. 


RECENTLY ELECTED MEMBERS 


Joe E. Anderson 
2577 N. Deeatur Road 
Decatur, Georgia 


Dr. Allen F. Anglemier 

Dept. of Food & Dairy Technology 
Oregon State College 

Corvallis, Oregon 


James F. Banks, Sr. 
A. B. Blanton Company 
Frankfort, Kentucky 


Wayne FE. Batterman 
(ieo. A. Hormel & Co. 
Austin, Minnesota 


Morris David Berman 

Meat Section 

Kast. Util. Res. & Dev. Div. 
AH-C A.R.C. Dept. of Agri. 
Beltsville, Maryland 


Dr. Riehard A. Bernhard 
Department of Food Technology 
University of California 

Davis, California 


David P. Bone 
Quaker Oats Company 
Research Laboratories 
Barrington, Illinois 


Marshall L. Brewster, Pres. 
Vitalfa Corporation 

Div. of Test Lab Ine. 

7121 Canby Avenue 
Reseda, California 


Wallace G. Brindise 

W. J. Bush & Co., Ine. 
3525 E. Olympie Blvd. 
L.s Angeles 23, California 


Paul Dean Brown 

American Meat Inst. Foundation 
939 E. 57th Street 

Chicago 37, Hlincis 


Charles A. Burkholder, Jr. 
617 West Main Street 
Barrington, Illinois 


Victor G. Burley 
559 Sandy Bay Road 
Hobart, Tasmania, 
Australia 


James M. Cahill 

Libby, MeNeill & Libby 
Eastern Division Lab. 
13636 S. Western Ave. 
Blue Island, Illinois 


Robert V. Carlson 
1363 S. Bonnie Beach Place 
Los Angeles 54, California 


Dr. Albert G. Chenicek 
Stoner-Mudge Company 

Div. of American-Marietta 
2000 Westhall Street 
Pittsburgh 33, Pennsylvania 


Joseph M. Ciskowski 
Merck & Co., Ine. 
Chemical Division 
Rahway, New Jersey 


Dr. Robert L. Clements 

Dept. of Plant Biochem. 
University of California 
Riverside, California 


George F. David, III 
Osear Mayer & Co. 
Double Division 
1139 W. 47th Street 
Chicago 9, Illinois 


Clinton K. Davies, Jr. 
24-10 Ross Ade Drive 
West Lafayette, Indiana 


Gerald J. Desmond 

¢/o Gerber Products Company 
9401 San Leandro Street 
Oakland, California 


David L. Dewar 
122 Ridgeway Avenue 
Louisville 7, Kentucky 


The final victory over can- 

cer will come from the re- 

search laboratory. 

But there is a more imme- 

diate victory at hand to- 

day. Many cancers can be 

cured when detected early 

and treated promptly. 

Vigilance is the key to 

this victory. 

There are certain signs 

which might mean can- 

cer. Vigilance in heeding 

these danger signals 

could mean victory over 

cancer for you: 

1. Unusual bleeding or discharge. 

2. Alump or thickening in the 
breast or elsewhere. 

3. A sore that does not heal. 

4. Change in bowel or bladder 
habits. 

5. Hoarseness or cough. 

6. Indigestion or difficulty in 
swallowing. 

7. Change in « wart or mole. 


If your signal lasts longer than 
two weeks, go to your doctor to 
learn if it means cancer. 


AMERICAN 
CANCER 
SOCIETY 


® 


Homogenizer Bulletin H-55 


FREE. Send for the G.T.A. Library of Product Information G.T.A.... Means Gaulin 
Technical Assistance — best source on how to mix or move your product. 


Sub-Micron Disperser 
Bulletin SMD-55 


Cotloid Mill Bulletin C-57 


Laboratory Homogenize, 
Bulletin LH-55 


New Tricks for old 
blends with Gaulin 


“PARTICLE CONTROL’ 


Get the jump on costs and quality! See what a 

Gaulin Homogenizer or Colloid Mill can do for 

you... 

@ Pharmaceuticals: more uniform, stable and 
finer emulsions. 

@ Grease: increases penetration value and uni- 
formity. 

@ Cosmetics: produces smoother textures, longer 
shelf-life, locks-in fragrance. 

@ Wax Emulsions: less emulsifying agent re- 
quired, increases stability. 

e@ Pigments: produces continuous, high capacity 
dispersions to finest possible particle size. 
Try Homogenizing your product. Send a 
sample or rent Laboratory Homogeni: -¢ for 
only $75.00 a month. Gaulin Technical Assist- 
ance will help you bring new cost-saving solutions 

to processing operations. 


MANUFACTURING CO. Ine 
mass 


82 Garden Street, Everett 49, Mass. 
World's largest manufacturer of stainless steel reciprocating, 
rotary, pressure exchange pumps, dispersers, 
homogenizers and colloid mills 
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David J. Esson 
Campbell Soup Company 
General Offices 

Camden 1, New Jersey 


Angas G. Falla 

38 Woodhouse Avenue 
Box Hill E12. Vietoria 
Australia 


Barbara D. Givens 
YMCA 


Harvey, Illinvis 


Ben Grogg 

The Quaker Oats Co. 
617 W. Main Street 
Barrington, Illinois 


Dr. Reginald L. Handwerk 
2639 W. Carmen Avenue 


( ‘hicago 25, Illineis 


A. J. Hardiman 
1938 York Street 
Blue Island, Illinois 


Stanley L. Hepp 

The Hubinger Co. 

104 Niagara Frontier Food 
Terminal 

Buffalo 6, New York 


Dr. Paul F. Hopper 

American Cyanamid Company 
Farm and Home Division 
Agricultural Experiment Center 
P.O. Box 383 

Princeton, New Jersey 


Dr. T. William Humphreys 
Product Development 
Chemical Division 

Merck & Company, Ine. 
Rahway, New Jersey 


Dr. Choten Inagaki 

Dept. of Food & Nutrition 
Faculty of Home Economics 
Ochanomizu University 
Ohtsuka, Bunkyoku 

Tokyo, Japan 


Walter V. Jesernig 
6913 Wicker Avenue 
Hammond, Indiana 


Roland F. Kennedy 
1133 20th Street, N. W. 
Washington, D.C. 


Susumu Kimura 

8, l-chome, Hagoromo cho, 
Tachikawa-shi, 

Tokyo, Japan 


Dr. John A. King 
Research Division 
Armour and Company 
Union Stock Yards 
Chieago 9, Illinois 


Jiro Kitao 
119 Shirahata-kamicho, 
Kanagawa-ku, 

Yokohama, Japan 
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Masao Kusama 

No. 51, 461 Tkejiri-cho, 
Setegaya-ku, 

Tokyo, Japan 


Dr. John Liston 
Fisheries Center 
University of Washington 
Seattle 5, Washington 


James H. Lloyd, Jr. 
11213 West 62nd Street 
La Grange, Illinois 


Anthony Maltese 
533 Parkview Avenue 
Westfield, New Jersey 


Chiri Masuda 
No. 10, 3-chome, Fujimi-cho 
Tachikawa-shi, 
Tokyo, Japan 


Cecil Mathews 
4501 Me Cart Street 
Fort Worth 15, Texas 


Donald G. Mayne 
Birds Eye Division 
General Foods Corporation 
Woodburn, Oregon 


Arvil B. MeKee 

Aluminum Company of America 
Alcoa Research Laboratories 
P. O. Box 772 

New Kensington, Pennsylvania 


Dr. Joseph B. Michaelson 
Applied Biological Sciences Lab. 
1008 Grover Avenue 

Glendale 1, California 


José L. Milia 

San Geronimo 2959 
Santa Fe Rep. 
Argentina 


Horace L. Mitten, Jr. 

The Creamery Package Mfg. Co. 
1243 West Washington Blvd. 
Chicago 7, Illinois 


Hiroshi Miura 

Food Research Institute 
Ministry of Agriculture & Forestry 
Hamazono-cho, Fukagawa, Koto-ku 
Tokyo, Japan 


Paschoal Muceiolo 

Rua Pires da Mota 159 
P.O.B. 7064 

Sao Brazil 


William H. Munday 
5718 Harriet Avenue, 3S. 
Minneapolis 19, Minnesota 


Karl Oberdorfer 
24 Charles Street 
Council Bluffs, Iowa 


Yasokichi Ogasawara 

¢/o Dept. of Agri. Chemistry 
Faculty of Agriculture 

Tokyo University of Education 
461 Ikejiri-cho, Setagaya-ku, 
Tokyo, Japan 


Charles M. O’Malley 
P.O. Box 283 
Skokie, Illinois 


Robert C. Pearl 
524 Anderson Road 
Davis, California 


Dr. A. M. Pearson 

Dept. Animal Husbandry 
Michigan State University 
East Lansing, Michigan 


William E. Risch 
1451 N. Columbus St. 
Lancaster, Ohio 


James Schudel 
Armstrong Cork Company 
Freepress Building 

321 W. Lafayette 
Detroit 26, Michigan 


Lewis Seidenberg 
20-A Ponus Avenue 
Stamford, Connecticut 


Dr. Charles F. Smith 
923 Waukegan Road 
Glenview, Illinois 


Sheldon R. Smith 
1142 Forest Rose Avenue 
Lancaster, Ohio 


Dr. William L. Stanley 
263 South Chester Avenue 
Pasadena, California 


Richard Stein 
36 West 44th Street 
Bayonne, New Jersey 


David H. Strong 

25 George Street 
Sandringham, Victoria, 
Australia 


Gerhard J. Svobodny 
137 - 20th Avenue South 
Hopkins, Minnesota 


Dr. Claude E. Thurston 
9230 Woodlawn Avenue 
Seattle 3, Washington 


Roy Tjepkema 

M & R Dietetic Laboratories, Ine. 
625 Cleveland Avenue 

Columbus 16, Ohio 


Yasuhiko Tsuchiya 
26, Komegafukuro-Hirocho, 
Sendai, Japan 


Kenneth W. Twigg 
2840 S. W. 119th 
Beaverton, Oregon 


Elvin West 
4540 So. Kolmar Avenue 
Chieago 32, Illinois 


Gordon E. Wilhite 
Whitson Food Products Ine. 
Denton, Texas 
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4421 West lst Street CLIMATE CONTROL 


Chicago p+ Illinois 


Wayne Woodyard 
415 E. Fifth Avenue 
Lancaster, Ohio 


Warren E. Wutke 


879 Maple Drive 
Chieago Heights, Illinois 


Demetrios A. Zampelas 

College of Agriculture 

Division of Agricultural Industries 
Votanikos, Athens, Greece 


Kurt Zentner 

¢/o Bernard Heath & Associates 
405 Collins Street 

Melbourne, Cl, Vie., Australia 


STUDENTS 


Richard M. Adams 
534 North 13th Street 
Corvallis, Oregon 


Richard L. Alm 
309 North 26th Street 
Corvallis, Oregon 


Robert W. Andrews 
190 Oak Creek Terrace 
Corvallis, Oregon 


This 20-section rice dryer by Sargent has 
three separately controlled temperature and 


Herbert Anhaltzer air-flow zones. 


110 College Avenue 


Ithaca, New York From the Sargent-designed slurry tank, pre-cooked rice 
Frank P. Blacker feeds into the wet section of the dryer at approximately 70% 
Route 4, Box 314 moisture content. In this first 8-fan zone, the air circulates up 
Corvallis, Oregon through the bed of travelling rice, carrying moisture out through 
Chesley M. Blackwood strategically placed exhaust ducts. The following 8-section zone 
2007 Eastlake reverses the air flow down through the drying rice, and the third, 
Seattle 2, Washington 4-section zone directs cooler, dry air up again. This Sargent- 
Wallace ¥. Brace designed process is job proven as the most economical, speedy 
946 River Road and efficient method for drying rice and assures quality protection 
Junetion City, Oregon Rice leaves the dryer at 8% moisture content 

Thomas M. Click Total exposure time: 9 minutes. Capacity: 2,000 Ibs. hourly. 


331 North 26th Street 


ye lis. O Sargent Dryers are unusually rugged and sturdy; record-quick 
orvallls, regon 


to install; simple to operate and maintain. If you have a drying 
David L. Crawford process in your plant, it will pay you to investigate the dependable, 
thoroughly modern advantages Sargent Equipment offers. Write or 
; phone your nearest representative for more information or write us. 

Dennis E. Duggan 
Department of Bacteriology 


Oregon State College | RPORATIO 
Corvallis, Oregon . 


Gene L. Eby 
Park Terrace 
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White, American Can Company, Clinton & Lockwood Drs., 
Houston, Tex. Councilor, E. E. Burns. 

AUSTRALIA NORTHERN, No. 19: Chairman, H. Govers. See 
retary, F. Peter Muller, W. J. Bush & Co. (Aust.) Pty. 
Ltd., P.O. Box 14, Burwood, N.S.W., Australia. Councilor, 
V. M. Lewis. 

INDIANA, No. 20: Chairman, S. J. Davin. Secretary, Verna 
McCallum. Stokely-Van Camp, Ine., 941 N. Meridian, 
Indianapolis 6, Ind. Councilor, L. F. Rutledge. 

PirTspuRGH, No. 21: Chairman, R. E. Buck. Secretary, Brian 
A. Burke, U.S. Steel Corp., Applied Researeh Lab., Mon 
roeville, Pa. Councilor, G. W: Seagren. 

British Co_.umBIA, No. 22: Chairman, E. L. Watson. Seere- 
tary, Nora E. Neilson, Univ. of British Columbia, Div. of 
Animal Science, Vancouver 8, B.C., Canada. Councilor, 
P. C. Trussell. 

AUSTRALIA SOUTHERN, No. 23: Chairman, L. N. Macleod. 
Secretary, Robert G. Miller, 22 Cooloongatta Road, Camber 
well E 6, Victoria, Australia. Councilor, K. T. H. Farrer. 

AK-Sar-Ben, No. 24: Chairman, J. Meader. Secretary, Har 
vey S. Lantz, Blue Star Foods, Ine., 1023 — 4th St., Couneil 
Bluffs, Ia. Couneilor, W. E. Phalen. 

Hawattan, No, 25: Chairman, F. P. Boyle. Secretary, Gor 
den L. Pickering, Calif. Packing Corp., P.O. Box 149, Hono 
lulu, Hawaii. Councilor, G. E. Felton. 

Mexico, No. 26: Chairman, W. E. MedAllister. Seeretary, 
Rafael Llleseas Frisbie, Ave. Colonia del Valle 229, Mexico 
12, D.F., Mexieo. Councilor, M. Ibarra. 

Wisconsin, No, 27: Chairman, H. C. Steinke. Secretary, Paul 
A. Buck, Dept. of Dairy & Food Indus., Babeock Hall, 
Univ. of Wisconsin, Madison 6, Wis. Councilor, A. P. 
Jowman, 

MINNESOTA, No. 28: Chairman, J. A. Stein. Secretary, Nor 
man E, Foster, U. S. Food and Drug Adm., 201 Federal! 
Office Bldg., Minneapolis 1, Minn. Councilor, H. J. Hoff- 
mann, 

Kansas City, No. 29: Chairman, B. W. Beadle. Secretary, 
Harrison E, Newlin, 7424 Village Drive, Prairie Village 
15, Kansas. Councilor, J. M. Gorman. 

JAPAN, No. 30: Chairman, T. Obara, Secretary, Masao Fuji 
maki, Tokyo Univ., Faculty of Agri., Hongo, Tokyo, Japan. 
Councilor, 8. Iwadare. 


MEMBERSHIP 


Write to nearest regional seeretary if within an area covered by a regional section, or to the Executive Secretary of the Insti- 
tute for an application form and information regarding qualifications and classifications. 
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Gerald L. Evans 
Kappa Sigma 

354 North 25th Street 
Corvallis, Oregon 


Jerry P. Harmon 
312 North 25th Street 
Corvallis, Oregon 


Terry L. Howell 
516 Pine Street 
Hood River, Oregon 


Donald K. Johnson 
620 North 36th Street 
Corvallis, Oregon 


Mary Rose Kaleel 

School of Home Economies 
University of Wisconsin 
Madison, Wisconsin 


John R. LaRocque 
234 Kings Road 
Corvallis, Oregon 


Virginia H. Marx 

School of Home Economics 
University of Wisconsin 
Madison, Wisconsin 


Phil H. Miller 
361 North 26th Street 
Corvallis, Oregon 


Alex J. Pellini 
25 8S. W. 18th Terrace 
Miami, Florida 


Norbert J. Podawiltz 
243 N.W. South River Drive 
Miami, Florida 


Mark W. Rabinowitz 
National Agricultural College 
Sox 104 

Doylestown, Pennsylvania 


Levina J. Santarone 
529 Palm Court 


Tallahassee, Florida 


M. Karen Siewers 
429 Hawthorne Court 
Madison, Wiseensin 


John V. Spencer 
Dept. of Poultry Science 
Purdue University 
West Lafayette, Indiana 


James K. Walgren 
203 North 13th Street 
Corvallis, Oregon 
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Advertiser's Index 


Abbott Laboratories 

American Molasses Company 

Association of American Soap & Glycerine Producers 
Dairyland Food Laboratories, Ine. 
Distillation Industries 

Dodge & Olcott. Ine. 

Farr Research Laboratory 

Felton Chemical Company, Ine. 
Firmenich, Ine. 

Florasyuth Laboratories, Ine. 

Food Development Laboratory 

Food and Drug Research Laboratories, Ine 
Fritzsche Brothers, Ine 

Givaudan Flavors, Ine, 

The Griffith Laboratories, Ine. 

Hereules Powder Company 

Hoffmann-La Roche, Ine. 

Keleo Company 

Klenzade Products. Ine. 

Knickerbocker Mills Company 

H. Kohnstamm & Company, Inc 
Manton-Gaulin Manufacturing Company 
Morton Salt Company 

Norda Essential Oil & Chemical Company 
Ohio Chemical & Surgical Equipment Company 
Chas. Pfizer & Company, Ine. 

The Quaker Oats Company 

F. Ritter & Compan) 

G. Sargent’s Sons Corporation 
Schwarz Laboratories, Ine. 

A. E. Staley Manufacturing Company 
Sterwin Chemicals, Ine. 

Sunkist Growers, Ine. 

Truesdail Laboratories, Ine. 

S. Twitchell Company 

United States Stoneware Company 
Universal Oil Produets Company 

van Ameringen-Haebler, Ine. 

Vanilla Laboratories, Ine. 


Wisconsin Alumni Research Foundation 
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CHEMIST 
OUTSTANDING OPPORTUNITY 
FOR YOUNG MAN WITH 
HYDROCOLLOIDS AND FOOD 
BACKGROUND 


This opening is ideal for a young man 
with specific academic training or ap- 
proximately 2 to 5 years experience in 
the field of hydrocolloids and foods. 


We are a growing, progressive industrial 
firm in the New York area with chemical 
products ordered by virtually every seg- 
ment of American industry. Salary is 
open and you will join a team that will 
allow you growth consistent with your 
abilities. Write full details about your- 
self to: Box FT 907, 125 West 41 St., 


WANTED: Technical Director to super- 
vise Quality Control Laboratory and initi- 
ate a Research and Product Development 
program. Exp. with manufacturing, pro- 
duction, cost analysis as well as a 
technical education in foods required. 
Products are syrups, toppings, fountain 
supplies, fruit juices, extracts and con- 
centrates. New York State. REPLY BOX 
582, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, II. 


AVAILABLE: Food Technologist, BS 
MS M. I. T. Exp. in wet milling industry; 
fermentations; prepared mixes, canned 
and dehydrated soups; fountain syrups 
and toppings; chocolate products; jams, 
jellies and preserves; gelatin desserts; 
pudding powders; etc. Exp. in Research, 
Control, Production, Purchasing and 
Technical Sales. REPLY BOX 583, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


LABORATORY SUPERVISOR — 
QUALITY CONTROL—Experienced 
man to supervise and administer Quality 
Control Laboratory in prepared mix 
plant. Experience involving supervision 
required. Prefer B.S. education. REPLY 
BOX 581, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, IIl. 


WANTED: MANUFACTURING PROC- 
ESS ENGINEER. Experienced man to 
work in food plant analyzing manufac- 
turing processes for improvemant and/or 
change. Engineer B.S. desired or experi- 
ence with undergraduate engineering edu- 
cation. REPLY BOX 584, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Ill. 


Projects, Consultation, and Pro- 

duction Control Services in 
eneanct Biochemistry, Chemistry, Bacteri- 
FOUNDATION giogy, Toxicology — Insecticide 
Testing —Flaver Evaluation 


WISCONSIN 


| WRITE FOR PRICE SCHEDULE 
WISCONSIN ALUMNI- RESEARCH FOUNDATION 
P.O. BOX 2217 @ MADISON I, WISCONSIN 
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FOOD TECHNOLOGIST 


Expanding, nationally known manufac- 
turer of chemicals for food and other 
industries has newly created opening for 
Food Technologist or Biochemist with 
Ph.D. or equivalent training to conduct 
research and development work of prod- 
ucts for meat and baking industries; 
enzymatic products and anti-oxidants. 
Prefer individual with previous experi- 
ence in these areas, but will carefully 
consider recent graduate with closely re- 
lated Food Technology courses. 


Excellent future promotional possibili- 
ties. Age 30 to 40. Attractive starting 
salary; progressive program of employee 
benefits. Suburban N.Y. City location. 
Kindly submit complete resume includ- 
ing salary objectives. REPLY BOX 586, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, II. 


| Request No. | 
TRUESDAIL 

LABORATORIES, CA 65-4148 

CHEMISTRY INC HAWAIIAN 

| IN ACTION, Chemists, Engineers DIVISION | 

on letterhead Bacteriologists 


Research — Analyses — Testing 
Foods — Drugs — Allied Products 


ANALYSES 
EVALUATIONS, CONSULTATION 
MAURICE AVE. at 58th ST., MASPETH 78, N.Y.C. 


Formerly FOOD RESEARCH LABORATORIES, INC 


J 


S—- S. W. ARENSON 
Director 


FOOD 5140 Reisters- 
DEVELOPMENT 


LABORATORY 4 


57-01 32nd Avenue 


Woodside, L.I. 77, 
N. Y. 
Ingredient evaluations * New products de- 
velopment — flour, shortenings, milk and 
other basic ingredients * Chemical and 
physical laboratory, bakery, spray dryer 
and other unit process equipment. 


SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems. 
@ Analyses of food materials and products. 
@ Flavor evaluation 
@ Product development 
Founded 1869 
Write for bulletin ‘Scientific Quality 

Control of Foods and Beverages” 

SCHWARZ LABORATORIES, Inc. 
230 Washington St., Mount Vernon, N. Y. 


Large, nationally known Midwestern 
manufacturer supplying basic raw ma- 
terials to the food industry has excellent 
opening for a technically trained and ex- 
perienced man to function as supervisor 
of technical sales service staff serving the 
food industry. When replying, give re- 
sume of formal training, degrees, etc., as 
well as exp. in food industry. REPLY 
BOX 585, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, Ill. 


FOOD TECHNOLOGISTS 

An active, confidential service: Interview 
at your convenience. Call, write or wire: 

Gladys Hunting (Consultant) 

Drake Personnel, Inc. 
Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, IIl. 


ve ENZYMES 


and ENZYME Products 


Lipas 


Enzyme Preparations from Calf, Kid Goat and 
lamb animal glandular sources. 


# oan enzyme modified 

Wi. Lact whole milk powder 
for rich, distinctive 


flavor development in milk chocolate and other 
chocolate products. 


Write for samples and literature 


DAIRYLAND FOOD LABORATORIES, INC. 
P. BOX 524, WAUKESHA, WISCONSIN 


before it TALKS 


...is the way our doctors put 
it—“Our chances of curing 
cancer are so much better 
when we have an opportunity 
to detect it before it talks.” 
That’s why we urge you to 
have periodic health check- 
ups that always include a 
thorough examination of the 
skin, mouth, lungs and rectum 
and, in women, the breasts 
and generative tract. Very 
often doctors can detect can- 
cer in these areas long before 
the patient has noticed any 
symptoms. 

For more life-saving facts 
phone the American Cancer 
Society office nearest you, or 
write to “Cancer”—in care of 
your local Post Office. 


American Cancer Society 
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FELTON CHEMICAL COMPANY, INC., 
599 Johnson Ave., Brooklyn 37, N. Y. 


Sales Offices and Piants in major cities, 
Canoda and Overseas 


For the ultimate in good taste... 
FELTON’S 


cows and 
Felton’s True Fruit Strawberry is produced 
from the choicest Marshal Strawberries grown in 


the Pacific Northwest and picked when just 


right... at their quality peak. 


Felton’s unique and exclusive extraction process 
captures all of the flavor of the fruit and retains 


even the most delicate and elusive bouquet. 


For the Best in Taste ... 


Use Felton’s True Fruit Flavors ...to be sure! 


Write for samples and ask for our new 
catalog “Lively Flavors by Felton”. 


elton Tavors 


True Fruit Flavors * Imitation Flavors * Vanillas 


ff 
Wi 
EXTRACT 
i. 
| | ~ | 
—— 


ow wtll come to Norda 


Preferred products often seem to start here, 
where old-fashioned regard for quality 


accounts for much excellence. 


Norda Flavors are known for helping make products, 
and improved products, 
that pay off in pride and in profits. 


Flavor it with a Favorite from Nor da 


Samples, free, by sending your business letterhead to 
NORDA, 601 W. 26 St., New York 1, N. Y.* Chicago * Los Angeles * San Francisco * Toronto * Montreal * Havana * London * Paris * Grasse * Mexico City 


TO | 
GE} 
A 
MOVE 
ON, | 
| 


